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LIMIT OF THE FIRE SURFACE OF BOILERS. | 





We have often pointed out the fact that if the fire- 
line of a boiler is above the water-line, that is, if the 
setting is carried abuve the water-line before it is closed 
in to the shell, it is almost certain that the boiler will be 
injured, if not ruined sooner or later by the action of 
the fire upon that portion of the shell which 1s unpro- 
tected by the water. When boilers have been set in 
this manner trouble has almost invariably resulted, and 
many explosions have been caused directly by it. 

There are several methods of setting boilers so that 
portions of the shell unprotected by the water are ex- 
posed to the direct action of the fire. Varying amounts 
of the shell may be thus exposed in the various styles 
put forth, according to the construction. The inventors 
and advocates of some of them base their claim for ad- 
vantage over common settings on the fact that they 
obtain in this manner a greater amount of heating sur- 
face; others claim for the same thing advantage result- 
ing from superheated steam. In considering these 
claims it is evident that we need only bear in mind the 





| above, evidently menene | two sides and the back head 
| of the boiler, and is usually reckoned as heating surface, 
but as we stated above, it cannot be effective for there 
is no water on the inside of the shell at this point to ab- 
sorb the heat in contact with the outside. The only 
effect resulting from the application of heat here is to 
burn the shell. If the operation is continued long 
enough there is danger that the shell may be so weak- 
ened that explosion may result at the ordinary working 
pressure. 

Damage to boilers set in this manner is especially apt 
to occur where natural gas is used for fuel. The spe- 
cific gravity of this gas seems to be less than that of the 
ordinary gases arising from the combustion of coal; at 
any rate, where it is used we have always observed a 


usually much greater than it is where 
coal is burned, and we have some indica- 
tion of the much fiercer heat obtained, 
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as those sho va in Figs. 1 and 2. 





tups of buller shells wherever:t it was applied. We would 
not have mentioned it were it not for the fact that a 
slight modification of it is being pushed in some sec- 
tions of the country at the present time. We can only 
express sympathy for those who have been persuaded 
to have their boilers set this way, and would especially 
caution them not to burn natural gas with such a setting. 
In at least one instance a boiler set this way, and fired 
with natural gas, exploded the first time it was fixed up, 
killing the engineer, and demolishing the boiler and 
engine-room, the sole cause lying in the setting, which 
permitted the entire upper half of the shell to becone 
red hot, in which condition it, of course, had not suffi- 
cient strength to resist the pressure. 
Fig. 3 is a section through another form of setting, a 


much greater volume of flame hugging the upper por- ! favorite with many, and certainly not so objectionable 
| tions of the shell than is the case when coal is burned. 
Add to this fact that where gas is used the actual duty | bustion, after passing underneath the boiler to the back 
of the boilers, or the work they are forced to do, is| end, return through the tubes in the usual manner, but 
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two simple facts that heating surface, in order that it 
may act as such, must have fire in contact with one side 
and water in contatt with the other, and that it is sim- 
ply impossible to superheat steam when it is in contact 
with the large surface of water ordinarily presented by 
the disengaging surface of a horizontal tubular boiler. 
It is evident that whatever may be the claims made by 
advocates of such settings, the results will be the same 
in all cases, the difference being one of degree only, not 
of kind. 

Our illustrations this month show the principles em- 
bodied in some of these settings which have been most 
extensively used- We publish them that our patrons 
may know what to avoid. 

Fig. 1 is a transverse section of a boiler and setting 
showing the most usual method of “stealing heating 
surface,” as itis usually denominated. In this case the 
setting walls are simply carried up from six to twelve 
inches above the water-line before they are closed in to 
the shell, 


The strip thus obtained of the width stated | 


portion of the shell, 
posed to the furnace heat. Much trouble from this 
cause has already resulted in the districts where natural 
gas is used, and we cannot too strongly urge upon boiler 
owners the absolute necessity that exists in such cases 
for keeping the fire line at least as low as the water line, 
it had better be a few inches lower, then any accidental 
lowering of the water line of a few inches, liable to 
occur at any time and with the best obtainable care, will 
not be so likely to be attended with disastrous conse- 
quences. 

Fig. 2 is asection through a setting once in vogue 
throughout the country, where the whole shell was ex- 
| posed to heat, an arch being turned over the top of the 
shell, a space of several inches extending entirely over 
| the top of the shell, and in free communication with 
| the furnace. This setting is not much used about 
this part of the country at the present time; it very soon 
demonstrated its dangerous tendency to corrugate the 
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and the correspondingly greater danger where any) instead of being led from front end to chimney, they 
upprotected by water, is ex-| 


are passed back over the shell to the rear end of the 
boiler, thence taken to chimney, the object sought being 
to dry or superheat the steam. So long as the setting 
remains in good order, with the side-walls in clese con- 
tact with the shell, and the water is good, no. particular 
trouble need be apprehended from this form of setting. 
But if the setting becomes shaken so that the side-walls 
become separated even but a slight distance from the 
shell, then trou ble begins, for the fire will take a short 
cut up the sides of the shell at A, A’, into the overhead 
flue, it being the most direct route to the chimney, and 
in addition to destroying the efficiency of the boiler, the 
shell will always be burned unless it is very soon attend- 
ed to. With some waters also, even when the setting is 
in perfect order, there will be just enouzh het passed 
over the top of the shell to cause the most astonishing 
amount of corrosion in the steam spac , the writer hayv- 
ing seen boilers rnnning less than a rear, with the shellg 
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melting of iron and scrap steel in 
iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry foreman 
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ical Engineers, and of the Civil Engineers’ 
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eaten fully half way through by actual measurement, 
due to this cause alone, while in the same room and 
running under exactly the same circumstances other- 
wise, with the exception that there was no flue over the 
top of the shell, were other boilers which had been run- 
ning for fifteen or sixteen years, and were perfectly 
sound. Of this setting we can only say, we see no ad- 
vantage to be gained by adopting it, while there is a 
chance that serious damage may be done. 

Of course 1t should be borne in mind that with either 
of the foregoing settings, the damage is most likely to 
be done to shell when a boiler is fired up after being 
stopped foratime. At this time, before steam is up 
and the boiler is working at its ordinary rate, there can 
be no circulation or passage of steam over the over- 
heated surfaces, so that whatever power or capacity 
steam may possess under such circumstances to prevent 
overheating of the shell by the absorption of the sur- 
plus heat, cannot be exercised at this time.—[The Lo- 
comotive. 


ELECTRICAL POWER FOR MINING WORK. 


es ERNE 
An expert writes: No more extended or promising 
field can be found for the profitable transmission of 
power by electricity than that occupied by the minirg 
industries of this country. In many rich min- 


Utah a silver mine, now being successfully operated, 
where $200 per day are paid for hauling the ore from 
the mine to the crushing machinery, operated by water 
power, situated four miles distant. Less than 500 H. 
P., delivered at the mouth of the mine, would do 
all the work of the mine above and below the surface. 
The expense of transmitting this amount of horse power 
from the water power, to the mine, is given below. Such 
use of electrically transmitted power would not only 
render the expensive hauling unnecessary, but would 
dispense with the steam plant at the mine shaft, giving 
ample power for all the mining operations carried on, 
and at a cost, as will be seen, much less than by the me- 
thods now in use. This is one of many instauces in the 
mining operations of the country where the great ad- 
vantages of electrically transmitted power are shown, 
and will ensure its adoption. 

Investment required at the Utah Silver Mine to elec- 
trically transmit 500 H. P. four miles: 


Dynamos ie 
MOUOSS .....sse-seseseeecsersrseecenseees snnsasseeesserseeeseeees 
Wire, poles, O60... -.es.scccecssrcescseereesssssreccas serseenss $65,000 00 
Turbine water-wheels, etc.. of first-class make 

set up in working position at mine,.............. 


RUNNING EXPENSES. 


COE WE WUNOEN oie srera vice. axcoveresbapesud><occdpectcccueens 
—— and open sdescsssecsecdabconcsscceeonees cosoes 
CCtrician ANA ASSIStANt........csecsereersesseesesees 
REPRiIl MED.....cecccrrercsssesesersccecscrscteosenen --esensecones $12,000 00 
Depreciation on electric plant...............ccssse00 








Depreciation on water plant............00.  scessseeee 
It will thus be seen that the entire yearly expenses, 


STEEL MAKING AT BUFFALO. 





Bradstreet’s. 

The question as to whether Bessemer piz iron for 
steel making may be produced profitably at Buffalo or 
not continues to be agitated at that city. The subject 
came to the front when a Canadian gentleman stated to 
the Buffalo Business Men’s Association that there is a 
supply of good quality Bessemer ores in Ontario con- 
veniently situated which might be mined and shipped 
to Buffalo at a low cost. The gentleman estimated “the 
tota] cost of the fuel and ore in Buffalv”’ at $10.55 per 
ton. The Cleveland Iron TrapE REVIEW became in- 
terested, and on the basis of the fuel and ore cost given 
estimated the cost of making one ton of pig iron at 
Buffalo at about $12.50. It follows this calculation 
with the pertinent inquiry: “Whether in quantity or 
quality the proposed source of supply rests on a suffi- 
ciently certain basis to render the above calculations 
commercially reliable.” 

It has seemed to Bradstreet’s that the question should 
not take the form of whether Buffalo could make pig 
iron as cheap as Cleveland, for instance, but, if it can 
do so, whether it has in view sufficient demand to ex- 
haust the proposed supply. There is no doubt that the 
pig iron producing capacity of the country to-day not 
only exceeds the Lome requirements but that this capa- 
city is being increased by the erection of new and im- 








ing locations, fuel is scarce and transportation 
is very high, so that the use of steam power 
is unprofitable. If water power is in the vi- 
cinity, intervening mountains, or other obsta- 
cles are often in the way, and expensive canals 
or tunnell:ng or insurmountable grades pre- 
vent its transmission. In the past, the lack of 
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a practical and economical method for long 
distance transmission of power, ensuring 
efficiency and commercial success, has led to 
the abandonment of many mines of great 
promise, especially in the West and South. 
Such mines can now, in many cases, be profit- 
ably worked, even by steam power transmitted 
through the medium of electricity for a dis 
tance of many miles, where the engine and 
boiler are favorably located for fuel; or from 
large and constant water supplies near at 
hand, or at a distance. 

Many of the large expensive tunnels and 
canals that have been constructed in the min- 
ing districts of the Rocky Mountains have 
not paid one per cent. on their cost. If, as is 
usually the case, the tunnels are built with a 
view to the nearest line of communication 
from water to mine, it will be remembered 
that electric transmission of power means an 








proved stacks South and West. Many furnaces which 
a year ago were turning out foundry grades 
are now producing Bessemer pig iron for steel 
purposes—at least 42 per cent. of the total pig 
iron product of the country being of this vari- 
ety. Meanwhile the present production of 
pig iron in the United States is the heaviest 
ever reported. 
Now, it would appear that if Buffalo is to 























air line from point to point. There are few 








enter the race for making and selling Bessemer 
pig at a profit that a first consideration should 
bea market. The Buffalo Commercial Adtver- 
tiser says, with some truth, “that existing 
steel-making plants in this country can’t be- 
gin to supply current demand,” and adds 
that, which is far more to the point, “the 
Union Bridge Company of this city cannot get 
the steel it needs, and has to import large quan- 
tities from England.” At last the trail is 
found. Why does not the Commercial follow 
it? Ascertain by inquiry how much Bessemer 
pig iron or its product is consumed by Buffalo 
industries per annum, and what steel-consum- 
ing industries may be established there to aid 
in taking the output of a Bessemer furnace. 
Then if it can be shown that the demand there 
is sufficient to furnish a market for home-made 
Bessemer iron the work will be half done. 
But in addition to this, unless definite infor- 














places where water levels can be run over T 
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mation has been obtained, it would become 
necessary to learn with certainty the extent 





light grades and in a direct course. In the 





majority of cases, canal courses are circuitous 


and grades difficult and expensive in the con- 
struction. So that compared even with the 
cheapest methods of water or wire rope transmission, 
the direct wire system of electric transmission of power 
has immense economical advantages; to say nothing 
of the great superiority in its delivery and application 
to the mining work at the shaft orinthe mine. In fact, 
any reliable water power with the usual obstacles in 
mining districts, can better, by a very large percentage, 
have that power transmitted electrically, long distances, 
than by any other method whatever. 

Recently, a gold mine in New Zealand having this 
non-paying record, has been made valuable by crans- 
mitting the power from a water-fall two miles away. 
The conductor is of copper, supported on poles like tele- 
graph wire, and is carried directly over the top of a 
mountain two thousand feet high, intervening between 
the fall and the mine. 

A similar enterprise has been successfully operated 
for more than a year near Bienne, Switzerland. 

At Bourges, France, very heavy ordnance, swung on 
20 ton cranes, are handled with ease and economy by 
transmitted steam power, from a plant many meters 
away. Careful estimates have been made for mining and 
other work, which show a good margin of profit in the 
delivery of water power transmitted one to five miles. 
In one case 1,000 H. P. was guaranteed delivery from a 
water power four miles away, at a cost to consumers of 
25 per cent. less than they were paying for steam power 
generated near their shops, which are at a point where 








and average quality of the Canadian ores 
| which it is proposed to utilize. Incase Buffalo 





Fig. 3. 


will cost at the outside not over 20 per cent. of the pres- 
ent cost of haulage alore. Aside trom the ability to 
utilize cheap or wasted water power long distances away, 
or to economically transmit steam power, there are many 
advantages in the use of electrically transmitted power 
in mining districts in its ready application to the work 
in hand. It is easily handled, can be applied at any 
angle, requires little attention, does away with the smok 
e and noise of the steam plant, also the vertical shafting, 
piping, &c., necessary in mining, and so saves the great 
loss of power incidental to the use of the same. 

For instance, the use of compressed air is one of the 
most common modes of applying powerin mining. The 
loss of power in its application is a serious matter. Sup- 
pose a mine is equipped to run one or ten drills, each 
using two and a half horse power, aggregating in the ten 
twenty-five power. A ninety horse power engine would 
be required to compress the air necessary to keep the 
drills running at a distance three hundred feet fromthe 
shaft; showing a loss of sixty-five per cent. in the trans- 
mission of the power to the drills. 

By electric transmission, sixty-five per cent. of the 
generated power of the steam engine or turbine wheel 
would be applied in the direct blow of the drill. The 
simple, easily handled wire of the electric current, as 
compared with the large expensive pipes for the com- 
pressed air, ard the time and labor of their location, 
gives a very convincing illustration of the advantages of 


steel-consuming industiies, present and pros- 

pective, do not promise to take all of the 
product of suggested Bessemer pig furnaces, it will 
be well to consider the probable effect of competition of 
Cleveland, Chicago and other furnaces west of Buffalo, 
and of the great Pennsylvania furnaces in eastern mar- 
kets. The Buffalo journal named says: “If the right 
men with the necessary capital establish a big steel 
plant in Buffalo they will find markets ready for their 
product and will make new ones.’”’ This may or may 
not be true. Old-fashioned journalism is wont to de- 
cide questions in this way. The more effective reply to 
the critics of the new scheme would be for the Commer- 
cial to demonstrate with facts the quoted assertion, as 
suggested above. 

af os biased 
The Oldest Locomotive 1n the World. 

The Acadia Coal Company, of Nova Scotia, which 
owns the oldest engine in the world, has made arrange- 
ments to ship the same to Philadelphia, Pa., for exhi- 
bition in the industria] parade to be given as part of the 
celebration of the centennial of the adoption of the 
Constitution. 
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THE manufacture of steel sleepers is becoming quite 
an important industry in Great Britain. One East 
Indian company has ordered 27,000 tons, another line 
has ordered 280,000 ties, and other companies are now 
negotiating. English iron and steel makers are greatly 
pleased over the heavy demand for basic steel, rail 








good coal can be had for $4.50 per ton, There is in 


electrical transmission of power in mining operations. 


blooms, ship plates, and other products, 
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TWO SIDES TO THE QUESTION—FROM THE 
OTHER SIDE. 

The same mail brings us from across the water two 
singularly contradictory articles. One is from the British 
Trade Journal, the other trom St. Stephen’s Review. They 
relate to the tariff question, and, though written without 
any possible thought of collusion, so flatly contradict 
each other that we are constrained to set their statements 
over against each other to show that some of the strong- 
est arguments for a protective policy come from a Free 
Trade country. Hear these two representatives of an- 
tagonistic thought. 





Says the Journal: ‘No nation which aims at carrying 
on a cunsiderable trade with foreign countries can re- 
main long unimpressed by the fact that protective tariffs 
are a grievous barrier in the way of international ex- 
change.’ Says St. Stephens: “We have no manner of 
doubt, and we are utterly unable to understand anyone 
having a doubt, that a fiscal policy which considers con- 
sumers first and producers afterwards—-or rather, not at 
all—is absolutely and entirely as ridiculous as the King 
in ‘Alice in Wonderland,’ whocried ‘sentence first, ver- 
dict afterwards.’”’ 

“Well may the people grumble,” says the Journal, 
“when they find not only that what they buy themselves 
is made dearer by the duties levied, but that their power 
to do trade abroad is checked and hampered by them.” 
“So long,” answers, unconsciously, St. Stephen’s, “as we 
commanded the markets of the world under any circum- 
stances and at any price, then Free Trade, perhaps, did 
us no harm; but that time has long passed, and unless we 
consolidate our own industries on the principle of ‘Live 
and let live,’ we shall assuredly collapse utterly, as Ire- 
land, being poorer, has already done.”’ 

But all protective duties are based on supreme self- 
ishness, according to the Free Trade Journal. Thus: 
“Tt is not surprising that when the burden and incon- 
venience of these tariffs is felt some people begin to look 
more closely at home and ask if the barrier against com- 
petitors cannot be drawncloser.”’ So far from this being 
the case, St. Stephen’s exclaims: “Ofall the selfish ideas 
that ever entered into the mind of man this Free Trade 
fad is the most selfish. Each man with a bit of money 
adopts it becanse he fancies he can save a few pence by 
buying in the cheapest market, forgetting the while that 
his countrymen from whom he used to buy are starving. 
The question is too patent to admit of argument. There 
is absolutely no trade which can be carried on in Eng- 
land at a profit in the face of foreign competition. We 
are simply eating up our capital. Presently there will 
be no producers in this country; we shall all be consum- 


ers from abroad. What will happen to us then—no 
matter how cheap the market?” 

We can well afford to let these two disputants settle the 
matter to their own satisfaction, while we contentedly 
collect the revenue on their exported goods and build 


up our own industries at one and the same time. 





A GREAT MAN AS A WOOD-CARVER. 

Ina most appreciative and well-written memoir of 
John Lord Hayes, LL. D., late Secretary of the Nationa) 
Association of Wool Manufacturers and President of the 
Tariff Commission of 1882, occurs this significant passage: 
But the special and peculiar recreation, which the sons shared 
with the father, was wood carving, and this rare handwork is the 
marked adornment of the house. In each room is some teauti- 
ful work, with artistie touches of color and additions of art work 
by the daughters. 

On the wall of the central hall, by the door, is alion’s head, 
life-size and majestic, with the mane finely wrought. It would 
make fame and fortune for asculptor. Opposite is a tiger’s head, 
so realistic as to give a shade of ferocious hideou ‘ness to its sav- 
age beauty. The trunk of a noble linden that stood on the lawn 
was wrought into these wondrous shapes by Mr. Hayes for morn- 
ing and evening recreation. A small cabinet, exquisitely carved 
and with plate glass front, is fastened against the wall in the 
same hall, and behind the glass is aset of delicate porcelain cups, 
apresent from the Japanese Commissioner at the Centennial 
Exhibition. 

In another room hangs a small picture frame, fitly carved to 
show a broken chain, and behind the glass in it is the plain 
hand-bill written by Mr. Hayes andi sent out over the hills of 
New Hampshire in 1845 to call the first political anti-slavery 
meeting held in that State. Beneath this are inscribed the stir- 
ring verses of Whittier, beginning ‘‘God bless New Hampshi-e,”’ 
written to commemorate the victory over slavery which resulted 
from this meeting. 

Book-cases, cabinets, banisters, mirrors, and screens might be 
described. The value of this carving is great, and to the family 
itis priceless, as telling of a loving spirit wreught into these 
products of skill and taste. 

What finer tribute to the value of mechanical tr:in- 
ing than this? What greater relief to the brain and 
body than the quiet hour spent in the work-shop amid 
the products of his skill and love? There is no reason 
to doubt that Mr. Hayes thought better and wrote better 
after an hour or two at the bench than he did before. 
Such manual labor is not Jabor; it is the best of all 


recreation. 


THE SHIFTING OF ORE CENTE x35. 

A prominent shipper of Lake Superior ore makes the 
following statement in the Bulletin of the American [ron 
& Steel Association : 

In regard to Lake Superior ores going east of the Alleghenies, 
I have no doubt they will. They are now goingin a small way, 
and would to a much larger extent if the railroads leading east- 
ward from Buffalo would provide better dock room for large ves- 
sels and such handling appliances as are necessary and in com- 
mon use at other Lake Erie ports. The New York, Lake Erie 
and Western Railroad Company, for instanze, do not give us a 
dock at Buffalo at which the ordinary sised vessels in the ore 
trade can get alongside without lightering. We are trying to ob- 
tain a remedy for this. It may be that the Lehigh Valley Rail- 
road Company can do better as to the docks at Buffalo. 

There are now under contract sixteen steamers to cost $290,- 
000 each and nineteen steamers to cost $135,000 each. These will 
be available for next year, and will go far in relieving the exist- 
ing situation as to high lake freights. The vessels mentioned are 
not included in the number to be provided by the new Great 
Lakes Steamship Company, which proposes to build fifteen 
vessels. . 

The larger vessels now used on the lakes are insuring a perma- 
nently lower rate of freight, and if the railroads would encourage 
the business a large amount of Lake Superior ore would go on to 
the Hudson river and into Eastern Pennsylvania, to the mutual 
advantage of the seller and the consumer. The coal trade West 
certainly admits of this. Ona haul as long as from Buffalo into 
the valleys of the Lehigh and Schuylkill there should be a fair 
and encouraging rate of freight. We ourselves would send 100,- 
000 tons there next year if, with at all reasonable rates of rail- 
road freight east of Buffalo, they would give us docks and appli- 
ances at Buffalo for our large vessels. It is strange that a rail- 
road to which such a business would be valuable snould not take 
care of it. I think the time is near, however, when Lake Super. 
ior ores will goin quantity into Eastern Pennsylvania. They 
will do this just as soon as the railroads say they want the business 
and are willing to provide for it. 

It does seem strange that the railways centering in 
Cleveland should be content to let the ore trade d:ift to 
other parts when by a little effort, insignificant as com- 
pared with the interests involved, it might be perma- 
nently retained here. To hope for relief at the hands 
of the muncipal authorities would mean nothing, as there 
is neither the inclination nor the executive force to do 
any good. The government works are progressing with 
snail-like rapidity and if anything is to be done in the 
way of dredging and providing decent dock facilities 
and improved machinery for unloading, it must be done 
by the railways. We are informed that such steps are 


to be taken in Buffalo. With the ordinary rates for an- 





thracite coal bound for the Northweet, vessels will carry 


ore from Two Harbors or Ashland to Buffalo for the 
same price as they will takeit to Cleveland. Even when 
up cargoes paid little, and when there were no induce- 
ments to vesselmen to go to Buffalo, the increased 
Buffalo rate did not exceed Cleveland charters by more 
than from 15 to 25 cents. A vessel carrying 3,000 tons 
of ore would rather discharge at Buffalo—notwithstand- 
ing the longer trip—if assured of easy dockage and 
prompt handling of her cargo, than come to Cleveland, 
loaf around the harbor and discharge by the antediluvian 
wheelbarrow fashion. 

The question is one that affects the railway companies 
quite as much as the ore shippers. Can the railways 
afford to lose the bulk of their Cleveland ore trade? 





OUR ENGINEERING SERVICE. 


The responsibilities of mechanical engineers are, pro- 
bably, greater than those of any other class of men that 
can be named, so far as we value property, health, com- 
fort and human life. Not only on the water and on the 
rail, but in shop, and in mill, at factory and on farm the 
engineer holds the property and the lives of his fellow- 
men in his hands. 

Such grave responsibilities should not be taken with- 
out a due course of preparatory studs and instruction, 
and a thorough self-examination as conscientiously per- 
formed as a man would answer to his Creator. Nor 
should such responsibilities be given to men without 
proper assurance of their being qualified to assume them, 
and then, for faithful performance of duty they should 
be requited, not just in proportion to the amount of coal 
shoveled in and ashes wheeled out, but a due regard 
should be had to the amount of safety, certainty and 
security which they afford to their employers’ business. 

Security from loss and possible interruptions of busi- 
ness has a tangible commercial value. Business men 
pay large sums of money to fire insurance companies for 
which they expect no return except the security of their 
financial standing in case of a possible fire. A night 
watchman is not a workman, he isa security. The actual 
arrests made in a large city could be made by a very few 
men, but a large police force is employed for the sake of 
security. 

The engineer is a workman, and a good engineer is a 
reasonable assurance against loss cf property by waste- 
fulness and destruction, and against useless interruptions 
of business. A case lately came under our own obser- 
vation in which the superior skill and reliability of the 
engineer was of signal service to a large manufacturing 
in a neighboring town. 

This view of an engineer’s worth to his employer has 
been somewhat overlooked in times past by employers, 
and perhaps by engineers themselves, from the fact that 
any boy can open a throttle and any man can shovel 
coal; but now there are portentous signs of a new era. 
Engineers are awake to the real importance and nobility 
of their occupation, and are associating themselves to- 
gether for mutual improvement and to form a standard 
of excellency by which they can judge of themselves and 
be judged by their fellow craftsmen and by the public. 
Men in every profession who have had their merits pass- 
ed upon and endorsed by some competent euthority are 
better qualified by the »roof of their capacity; and this 
is one benefit of association, as a society of engineers is 
a much better board of examination than is- usually 
made by political appointment. 

Without any recognized standard of acquirements the 
employer has had nothing to guide him in his selections 
except the word of the applicant, and, as one man’s word 
was as good as another’s the man who asked the least 
pay got the situation. Every reform requires a large 
amount of missionary work, and to correct the existing 
abuses in the engineering service of the country engi- 
neers must be the missionaries. They must go forth to 
convince, by calm reason and judicious example. 


Ir is with extreme regret that we chronicle the death 
of Mr. J. S. Salisbury, until recently editor of the In- 
dustrial World, of Chicago. Hedied August 31 while 
on his way home from the Black Hills, Dakota, whither 
he had gone for his health, Mr. Salisbury was a gentle- 
man of fine sensibilites and was universally esteemed by 
a wide circle of friends, 
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STANDARD GEARING. 
_>- 

There has been considerable discussion during the 
the past few years on the advisability of a standard sys- 
tem of gear wheels. In this discussion there has been 
no question of the advantages of such a system, its ad- 
vocates being able to fortify their arguments by any 
number of examples showing the entire lack of uni- 
formity in shape of teeth, pitch, breadth of face, size of 
hole, and general proportions as to strength. This lack 
of uniformity often makes the cost of repairs a serious 
matter, besides bringing about vexatious delays, much 
of which would be avoided if uniformity of practice 
could be brought about. It is doubtful, however, if the 
loss in these respects bears much proportion to the cost 
of the multitude of patterns made and kept in the dif- 
ferent machine shops in the country, and seldom used, 
often only a single time. This led to the preparation of 
the necessary tables of dimensions and the construction 
of patterns and approved machinery, for the manufac- 
ture of gear wheels proportioned in all parts from the 
pitch, and hence uniform and interchangeable. These 
are in two classes, viz., “combination gears,’’ so called 
from being especially arranged for an extended combin- 
ation for transmissfon, and “change gears,’ in which 
are embraced such as are used for screw cutting, and for 
other purposes where it is desirable to provide for fre- 
quent changes in velocity ratio. In the former of these 
classes the teeth are of the epicycloidal form; in the 
latter of the involute. These gears are, in each case, 
made in three styles, viz., plain, web and arm, and are 
cast from accurately constructed metal patterns, and cut 
by automatic machinery. The list includes all classes 
of gearing, spur, bevel and worm, with teeth both cast 
and cut. The practicability of obtaining interchange- 
able and uniform parts wouid seem to be particularly 
advantageous in the instance of many machine shops in 
which gearing is required to some extent, but not in suf- 
ficient quantity to warrant the expense of machinery 
for its accurate production. In such cases, gears can be 
had without delay, and at a trifling expense, compared 
with cost of patterns and making; while 
the ‘“‘standard’’ principle of their con- 
struction provides for repairs with the 
least possible delay and expense. 

It may be well to refer in detail to the 
gears commonly in use, viz.: 

Spur gears (Fig. 1) connecting parallel 
shafts, and the tooth elements of which 
are straight. 

Bevel gears—connecting shafts, the axis 
of which meet when sufficiently prolonged, 
and the tooth elements of which are 
straight. In bevel gears the surfaces that 
touch each other, without slipping, are 
upon cones or parts of cones, the apex 
being at the point of the meeting of the 
axis of the shafts. 

Screw or worm gears—-connecting shafts that are 
neither parallel nor meet, and the elements of whose 
teeth are helical, or screw-like. 

Pattern gears should be made large enough to allow 
for shrinkage in casting. In cast iron the shrinkage is 
about one-eight of an inch in one foot. For gears one 
to two feet in diameter it is well enough to add simply 
.01 of diameter of finished gear to the pattern. In 
gears about six inches diameter or less, the mo!der will 
generally rap the patternin the sand enough to make 
any allowance for shrinkage unnecessary. In pattern 
gears the spaces between teeth should be cut wider than 
finished gear spaces to allow for rapping and to avoid 
having too much cleaning to do in order to have gears 
run freely. In cut patterns of iron it is generally 
enough to make spaces .015’” to .02’’ wider. Metal 
patterns should be cut straight. It is well to leave 
about .005’ to be finished from side of patterns after 
teeth are cut; this extra stock to be taken away from the 
side where the cutter comes through, so as to take out 
places where the stock is broken out. The finishing 
should be done with the file, or with an emery wheel, as 
turningin a lathe is likely to break out the stock as 
badly asa cutter might do. If the cutters are kept 
sharp and care is taken when coming through, the al- 
lowance for finishing is not necessary and the blanks 
may be finished before they are cut. 

The epicycloidal cutters (Fig. 2) are formed with a 
shoulder which determines the exact depth of teeth in 
the gears, since precision in this respect is absolutely 
necessary to insure correct working. Involute cutters 
(Fig. 3) for teeth of gear wheels can be sharpened by 
grinding upon the faces of teeth, and still retain their 








exact form, thus insuring great uniformity in the gears 
cut by them. 

Messrs. Parkin & Bosworth, Nos. 9 and 11 South Water 
street, Cleveland, and No. 71 W. Pearl street, Cincin- 
nati, an old established and favorably known firm, are 
the sole Ohio agents for the Brown & Sharpe Manufac- 
turing Co., the originators of standard patterns. 
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FACTS ABOUT IRON AND STEEL. 


ct 
Monetary Times, Toronto, Ont. 

Great as have been the discoveries of recent years in 
the field of iron-making, and especially of steel-making, 
there are a number of circumstances connected with these 
processes that are not yet distinctly understood. The 
result of heating and cooling, rapid or slow; of long-con- 
tinued hammering or prolonging backward and forward 
strain; of extreme longitudinal tension, these have all 
been noted for many aday. But there are some things 
which still puzzle expert observers. An instance is 
given in an English paper quoted by the [Ron TRADE 
REVIEW. It is well known that large purchasers of ar- 
ticles of steel manufacture keep men constantly at the 
works to examine and test the product, in order that 
there may be no inferior articles delivered. This is the 
case at the Bessemer steel rail mill, and rigid inspection 
is also made of the manufacture of steel axles by the 
Troy company, so that nothing but articles of first quali- 
ty shall leave the works. ‘A queer incident happened 
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recently in the axle department. The axles are tested 
under a heavy trip-hammer, three blows in succession 
being the rule, and an average of one axle in twenty 
being subjected to this test. The inspector is required 
to witness every blow. On the occasion referred to, two 
blows had been struck when he was called aside, and 
upon his return the third blow was given, when the axle 
broke. This surprised every one, as there had been no 
breakages on the other tests of the same heat. Thenthe 
operator began to think the matter over, and finally he 
decided to make « trial when the inspector was not look. 
ing. He did so, striking first two blows, then after an 
interval the third, and the axle broke. Again and again 
was the attempt made with invariably the same result, 
although with three blows in rapid succession there were 
no breaks. The facts suggest some peculiar changes in 
the condition of the steel while undergoing the tests, and 
now strict orders are enforced not to call the inspector 
away while the axles are under the hammer.” 

It was observed by Barrett that when a bar of hard 
iron is cooled from a white heat there is a sudden de- 
velopment of heat at dull redness, and the magnetic pro- 
perties of the iron change abruptly. He distinguishes 
this phenomenon by the name recalescence. Chatelier 
and Pinchon found that at about 700° a molecular mo- 
dification of pure iron is formed. Osmond’s experi- 
ments show that as the proportion of carbon increases 
from 0.16 to 1.25 per cent. the temperature at which the 





molecular alteration take place falls, whilst the point of 
recalescence rises, until in hard steel the two poiuts 
coincide. 

A paper on the strength of iron and steel was lately 
read before a Science Society in London, by Henry 








While referring to the present as the age of steel, he ad- 
mitted that our knowledge of it was as yet incomplete, 
though speaking broadly, it is the amount of carbon 
combined with the iron which determines the nature of 
the resulting compound. The changes caused in the 
properties of the metal, as the carbon increases from nil 
to five per cent., were next described, steel occupying a 
place midway between wrought and castiron. Former- 
ly the great cost of steel was a bar to its adoption, now, 
owing to the application of science to its manufacture, 
the cost, strength for strength, although not quite weight 
for weight, has been brought down to that of wrought 
iron. Ag steel is intermediate in its constituents, so it 
may be made by adding carbon to wrought iron, as in 
blister steel, or burning some of the carbon out of cast 
iron as in Bessemer steel. The effect of impurities was 
dwelt upon particularly of phosphorus and sulphur, and 
cases mentioned in which iron containing these could be 
used with the minimum of inconvenience. 

An interesting part of the lecture is that devoted to 
the effect of strain on steel. The various kinds of stress 
and strain require separate explanation, the load is the 
external cause, the stress the internal resistance, and the 
strain the external result. Diagrams showed the vari- 
ous forms in which samples were prepared for testing; 
the mode of testing and measuring was described. “At 
first sight it would appear that the material which would 
bear the greatest steady stress before breaking would be 
the safest and most reliable, but this would be a mis- 
leading conclusion, as in many cases this apparent 
strength is due to a want of elasticity; and a very slight 
jerk, or sudden application of a small stress will cause 
fracture. When the failure occurs without much stretch- 
ing, the pull acts through an extremely small distance, 
and therefore the mechanical value, or work done in 
producing rupture, is also small, although the pull itself 
may be of considerable magnitude. The toughness, 
which is, after all, the chief quality to aim at for struc- 
tural purposes, depends as much upon the elasticity as 
upon the ultimate tensile strengh.” There are tables 
which show the ultimate or breaking stress 
per square inch, and safe working load 
under various conditions, including iron 
and steel for use in machinery under 
variable loads. Typical specification tests 
were described, and the reason shown for 
some of the safe-guards which were pro- 
vided. Among the illustrations of modes 
of fracture, which were very interesting, 
one in particular consisted of one piece 
of wrought iron, known to have been in 
use as a lever for fifty years. This was 
remarkable from the very large and per- 
fect!y formed crystals appearing over the 
whole section. Some illustrations from 
the fracture of test-bars, which appeared 
a few years ago in “Iron, were reproduced, 
and an explanation of these forms suggested. The mode 
of testing girders and bridges for deflection was described. 
The scientists are on the alert to learn all that can be 
learned both as to the theory and practice of steel pro- 
duction. It is possible, however, for the practical work- 
er in the field, the superintendent of the foundry, the 
artisan in the machine shop, to assist by his observation 
and experiment, the researches of the scientists in closet 
or laboratory. 

_— attests 
LAKE SUPERIOR IRON NOTES. 
=_> 
Special Correspondence to the [non Tkape Review. 

The Florence mine, as well as most of the mines on 
the Menominee range, has been obliged to shut down 
most of the week, owing to a scarcity of ore cars. The 
trouble, it is said, is due to an alleged vessel blockade at 
Cleveland and other Lake Erie ports. At any rate, there 
is a great lack of ore carriers, and the dock at Escanaba 
and other ports of shipment are reported to be filled with 
vast accumulations of ore awaiting shipments, and for 
that reason the railway companies are loth to send out 
cars. The great Chapin mine, at Iron Mountain, Mich., 
is said to have received only 25 cars per day this week. 
This state of affairs will undoubtedly materially affect 
the season’s output. 

oo. aching aa 

NEARLY 200 new manufacturing enterprises have 
been started in New England since January 1. Of 
these twenty-six were woolen milis, twenty-one metal- 
working concerns, eighteen paper mulls, seventeen ma- 
chine shops, sixteen cotton factories, fourteen wood- 
working concerns and twelve hosiery factories. 
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Buchanan Manufacturing Co., 


Manufacturers of 


SASH WEIGHTS 


Cast Washers, Farm Bells, re 
And Cenerai Castings. 
Telephone 2151. 
CLEVELAND, OHIO. 7 











176 Central Way, 











Wire and Iren Work, 


Wire and Iron Fences. Iron 
Uffice-Railing, Balcony 
Fire Eicapes, 
Cresting and Fenials, 
Send for Catalogue. 
210m DETROIT, MICH. . 
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BUILDER OF 


Me Machinery and Stil Thl,| the 


Mechanical Specialties and Novelties. Punches, Lie — é 
Dies and Punching in all branches in Brass, Iron 
and Steel. 835 & 837 Sheriff St. Cleveland, 0. 











“ THE MEECH GOLD AND SILVER ORE 
Disintegrating Machine. 


Disintegrating, Decomposing and Desulphurizing 
the ore under a HIGH TEMPERATURE and PRESSURE 
OF STEAM HEAT, with chemical action and attrition, 
dissol ves and breaks up the chemical combination 
in the ores, individualizing. cleansing and separat- 


E. T. BARNUM ’ ing the epeees 6 re from the gangue, perfect] 
cases tients ; reein em for amalgamation inati i 
ert é ope the MEECH AMALGAMATION MACHINE and 


process, (being the 
mation known). will successfully extract 90 per cent. 
of the metal from rebellions ores, such as Sulphur- 
ets, Sulphates, Sulphides, Chlorides, Bromides, Ox- 
ides, Tellurides. &. : 

4a We desire business correspohdence in every mining district in the United States. 


" The Meech Crusher ad Pulverizer. 


Pe Pa pene will GRUSH AND PULVERIZE GOLD AND SILVER ORES to 20, 40 and 60 mesh fine, and 
om 20, i 
are the peculiar concave and convex shape of the jaws, with concave and convex projections, which 
breaks. crumbles, stamps and pulverizes the ore with less power, wear and tear, th 

chine. Manufactured by 





The Only Method for Preparing the Ore 
for Amalgamation. 


test combination of Amalga- 


and 60 tons per day. The PRINCIPLES of this machine, making it superior toal) others. 


an any other ma 


MEECH & CO., Cleveland, O. 


We will contract to erect the Meech Plant of Mining machinery for successfully treating 
Wr all grades of gold and silver ore. 02 








The Eureka Planer and Matcher. 
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SNICCS & CO., - - - - Buffalo, N.Y. 


Send for Catalogue and Price List. 61 


WM. BERKEFELD’S IMPROVED FOSSIL MEAL COMPOSITION 


For covering Boilers. Steam Pipes, Cold Water Pipes, and all Heated Surfaces. 
Fossil Meal Compound for filling Ice Houses and Safes 


CRUDE FOSSIL MEAL FILLING POWDER 


For Steam Pipes, which are boxed or caged; and for Cold Water and Underground Pipes. Asa 
Non-Conducetor this Powder has no equal. It is also fire-proof and Indestructible. 


TIDD & JOHNSON, Sole Agents for Ohio. 
24-6m Cc 





75 Merwin S eet, LEVELAND, 0. 


Patterns ang Models of Wood and Metal 


F LICHT MANUFACTURING. Pin Bearings for 

With our new and ey eee ze are prepared to make very reer Fe NPas 
ow estimates in this line. t ED. 

0. S$. HITCHCOCK & CO.. Crossing C. & P. & N. Y. C. & St. L. R. R.. CLEVELAND, O. 63-6m 





@O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 





ELEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 211). CLEVELAND, O 





All Kinds of Elevators Repaired. 





PHOENIX IRON WORKS. 
W. H. Thompson, Proprietor, 


' Steam 
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Power Cranes 


FOR ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. 


Gear Cutting. 


Wason Street bet, St. Clair and Superior, 
CLEVELAND. ¥ 


Way. FR. Evnon <& Co... 


Manufacturer of 





Universal Heads, 
Index Centres, 
Vises, 
And other 
? Special Tools. 
CLEVELAND, O. 
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Corner Leonard and Winter Sts.. 


INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 


ONLY ONE DOLLAR. POSTACE PAID. 





We will send the above Register as a premium, to all new subscribers, who send in | = 


their names for the IRon TRADE REvIEw, for one year. Price, $3.00. 


DAY & CARTER, PUBLISHERS, tf CLEVELAND, O. 





Cambridge Roofing Co.. 


Manufacturers of 


HCROWL’S PATENT STANDING SEAM, 
Plain Rolled, Corrugated and Crimped Edge, 


‘| Roofing, Siding and Ceiling. Made of Steel and Charcoal Iron, awarded 
First Medal by the New Orleans Exposition. 





Willing Machines, Die Sinking Machines, | 


GEO. C. KEENE & CO.. a» 


’ MANUFACTURERS ; 
Cornice and Roofing Machines. 


~ 
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The Star Steam Heater, 


CHEAP, DURABLE. 
EFFICIENT AND ECONOMICAL. 


Manufactured by the 


STAR STEAM HEATER CO. 
MOUNT JOY, PA. 


y. Correspondence Solicited. 


£ Catalogues free on 
42lyr) application. 








=—aAHONING BOILER w a 
MAO cence nek VORKS 


PIPES STACKS BEAMS ROOF TRUSSES, 
BLAST FURNACES & ROLLING MILL WORK. 


W™Y.B.POLLOCK & CO Onto. 


x ° > 
eC MUNG STOWN 








CAMBRIDGE - - OHIO 
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Blast Furnaces:— 

The blast furnace now in course of erection at Ash- 
land, Wisconsin, will be completed by December Ist, and 
will have a capacity of eighty tons a day. 

A new Whitwell Oven is being erected at the Red 
Jacket furnace. In its construction 200,000 fire brick 
will be nsed, and it will cost about $10,000.—[New 
Castle (Pa.) Guardian. 

The Ironton furnace will start up next week. The 
company reorganized last Saturday, electing the follow- 
ing directors: E.J. Bird, Jr., Geo. T. Scott, P. Skeld- 
ing, of Milwaukee; E. J. Bird, Sr., and S. P. Bacon, of 
Cincinnati.—[ Ironton (O.) Register. 

Messrs. Charles Himrod & Co., lessees of the Calumet 
Furnace, state that they have now succeeded in getting 
the furnace in first rate working condition, and are run- 
ning it to about its full capacity on Bessemer Iron. 
They have orders ahead which will absorb the product 
of the furnace during the remainder of the year. They 
say their Milwaukee furnace is also working in. good 
shape. 

The following is a description of the blast furnaces 
now building in Emporim, Pa: One blast furnace 75 
feet in height and 16 feet in diameter of bosh; blast to 
be supplied by two upright blowing engines of 5 feet 
stroke and 7 feet diameter of blast cylinder. The en- 
gines are supplied by the Scott foundry in Reading. 
The blast will be heated by means of three Siemen’s- 
Cowper fire brick stoves, each 18 feet in diameter by 70 
feet high. Steam will be supplied by three batteries 
of boilers, supplied by J. P. Witherow, of Pittsburgh. 
The cast house will be a brick structure 150 feet in 
length by 50 feet span, the roof being of wrought iron, 
exclusively. The stock house, 200 feet in length by 75 
feet span, will be used to store the necessary material in 
the use of the manufacture of pig iron. This building 
will be traversed by a series of tracks supported by tres- 
tling, by means of which the raw material can be 
brought to, and dumped into, the proper bins for stor- 
age until required for use. The furnaces are owned by 
the Cameron Iron & Steel Company, the members of 
which say they can make iron cheaper in Emporium 
than in Pittsburgh. 


Steel Works:— 

The Jefferson steel plant will not resume before Octo- 
ber.—[Martin’s Ferry (O.) News. 

Smith & Laughlin, metallurgical engineers, of Pitts- 
burgh, have contracted with the Britton Iron and Steel 
Company, of Cleveland, Ohio, for the erection of two 
plate-mill heating furnaces, work on which has already 
been commenced. 

During the month of August the Pennsylvania Steel 
Company, of Steelton, Pa,, produced 30,474 tons of steel 
ingots, from which about 20,000 rails were rolled, the 
balance being worked into billets, merchant and _ struct- 
ural steel and forgings. This is the largest output in a 
single month in the history of the company. 

The Sharon (Pa.) Herald, of September 2, says: The 
Sharon Steel Casting Company made their first success- 
ful cast on Tuesday, when they made between two and 
three tons of castings. The proprietors are delighted 
with the smoothness and success with which everything 
moves off. All that is wanted now is orders, and they 
will soon come, as the excellence of the work done by 
them becomes known. It will be one of Sharon’s most 
important industries. 


Machine Shops:— 
The Union Machine Works, Little Rock, Ark., are 


being enlarged and a foundry and boiler shop erected. | 


The Anniston (Ala.) Machine Compaay will soon 
commence the manufacture of the Dugar automatic 
engine. 


H. B. Bickford, of Cincinnati, has sold his drill busi- | 


ness to the Bickford Drill Co., and will continue to man- 
ufacture, on his own account, boring mills. 

The National Iron and Brass Works, at Dubuque, 
lowa, have just closed acontract with the city authori- 
ties at Fremont, Neb., for a one million-gallon Smedley 
compound duplex pumping engine. 

Geo. W. Smith has started the shops at Wabasha, 
Minn., to be known as the Wabasha Machine nnd Foun- 
dry Company—Geo. W. Smith, manager—doing a gen- 


eral machine and foundry business. 
make some specialties. 

The machinery and other paraphernalia of the Penn- 
sylvania Iron Works is being removed from this city to 
Philadelphia, where the company will be engaged ex- 
tensively. B. W. Grist, general superintendent, and 
E. A. Moore, foreman, have removed to that city to 
assume their positions and attend to the transfer of the 
property.—[ Reading (Pa.) Times. 

A. G. Snyder & Son., of Piqua, O., and W. H. Brad- 
ley, of Meriden, Conn., were in Ashtabula during the 
past week arranging for the lease of the Bradley shops 
to Messrs. Snyder, to be used as a branch shop for man- 
ufacturiog shafts and poles. Last Wednesday an agree- 
ment was arrived at which will result in Messrs. Snyder 
locating there, and putting this large unoccupied building 
into use. 

‘he Pennsylvania Diamond Drill Company, of Birds- 
boro, Pa., are making an extensive addition to their 
works. The new shop is to be 122 feet 8 inches by 77 
feet 8 inches, built of stone. The interior is divided hy 
two rows of columns into a nave and two aisles. Over 
the latter is a second and third floor, while the space 
over the nave is open to the roof and is to be spanned 
by a traveling crane of improved construction. The 
heavy tools are to be placed on the lower floor and those 
for light work are to be placed over the aisles. 


In the future will 





Rolling Mills:— 

Alderdice, Bishop & Co., operators of the Warren (O.) 
rolling mill have made an assignment. 

The North Star Iron Works, Minneapolis, will remove 
to St. Louis. The capacity of the company’s works will 
be doubled, and between 400 and 500 men employed, as 
against 220 at present. 

The work of changing the rail mill at Wheatland, Pa., 
to a plate mill is going steadily on, and it is nevrly ready 
now for the reception of the machinery for the latter. 
These improvements are very substantial and will pro- 
bably cost upward of $30,000. When completed and 
the mill resumes operafions, upward of 300 men will be 
employed. 


Foundries:— 

Mackintosh, Hemphill & Co., Pittsburgh, Pa., will 
build a new steel foundry. 

Matthew Beazel, of Bellaire, has organized a company 
for the erection of a large foundry at Findlay, O. The 
city gives the company eight acres of ground for the new 
plant. 





The Eagle foundry, 875 Pearl-st, Cleveland, owned by 
Gillmore & Co., was badly damaged by fire last week. 
A large number of patterns were destroyed and the loss 
is estimated at $3,000, which is covered by insurance. 

The Howe Stove Company, recently organized at Cort- 
land, N. Y., bought the stove works at Fulton for $s1,- 
000. The manufacturing of stoves wi’l be continued at 
Fulton for the present, but in the near future the works 
will be removed to Cortland. * 

The Builders Iron Foundry, of Providence, R. 1., has 
recently completed a “solid’’ casting of 55,000 pounds 
weight, which it is about to ship to Philadelphia via N. 
Y.& N. E.R.R. This casting is generally spherical as 
to its shape, and is designed for the “bed” of a hydraulic 
press used in making rolls or cylinders from fibre and 
pulp. The compactness of the great weight of iron pre- 
cluded the use of any ordinary vehicle on wheels for 
moving it; so it was moved from the foundry through 
the streets on wooden rollers, with the assistance of two 
horses and two capstan windlasses, operated by horse 





' power. 
| Fires in Iron Works:— 

A large part of the Grant Locomotive Works, Pater- 
son, N. J., was destroyed early on the morning of the 
7th inst., involving a loss estimated at from $100,000 to 
$250,000. 

The Pennsylvania Railroad’s new round-house, ma- 
chine shops, and five locomotives were destroyed by fire 
at Lewiston, Pa., September 11. The loss is estimated 
at $65,000. 


Hardware: — 

| Work has been begun on the foundation for the addi- 
tion to the Wire Nail Mill, this city —[New Castle (Pa.) 
Guardian. 

Kokomo (Ind.) Tribune: A representative of a nail 
‘(cut nail) factory is in the city looking for a location. 
‘His mill is an immense big one employing forty-five 
‘ nail-cutting machines and 400 workmen. This gentle 
‘man is favorably impressed with Kokomo as a manufac- 
\ 


turing point and he will no doubt on returning to his 
home present the advantages of this city in a proper 
light to his company and induce it to pull up stakes and 
remove here. 

Glen Wire Manufacturing Company, of Cuyahoga 
Falls, O., near this city, assigned September 8. Liabili- 
ties, $50,000, assests $30,000. The members of the com- 
pany had gone on the paper of E. S. Wheeler & Co., of 
New Haven, Conn., and their failure precipitated this 
crash. 

The utmost capacity of the Wire Nail Mill of this city 
has been tested ever since the establishment went into 
operation, The works are running doubleturn, and the 
output is about 600 kegs daily. The new building now 
in course of erection will increase the capacity of the 
works.—[New Castle (Pa.) Guardian. 

The Braddock Wire Company, of Rankin Station, Pa., 
near Pittsburgh, will at one commence the erection of a 
wire mill, 160x182 feei. The building will be of iron and 
the contract for it has been awarded to Wm. B. Scaife & 
Sons, of Pittsburgh. The above firm have hitherto 
manufactured steel wire rods exclusively, the greater 
part of which were sent to St. Louis and worked into 
wire. With the completion of the new works this will 
be done by themselves. It is expected that the works 
will be completed and in running order by December 1. 
About 200 additional hands will be given employment. 





Miscellaneous:— 


A Michigan saw mill has beaten the record on lerge 
timber, having sawn out from the Michigan forestsa 
plank 16 feet long, 29 inches wide and 6 inches thick, 
clear as a bell, containing 232 feet. 

The Gooch Freezer Company, Cincinnati, Ohio, an- 
nounce that their factory is again in running order, 
and that all damage by the fire of July 20 has been fully 
repaired. They are now ready to fill orders on sight. 

The Hix Automatic Car Coupler Company have been 
organized in Rockland, Me., as follows: President, 
Samuel Bryant; Secretary, D. N. Mortland; Treasurer, 
George W. Berry, Directors, Samuel Bryant, J. 8. 
Willoughby, Capt. Henry Pearson, D. N. Mortland, and 
O. P. Hix. Capital stock has been fixed at $500,000. 

The firm of Morrison & Dougherty, boiler makers, at 
Pittsburgh, have decided to erect large boiler and iron 
plate shops on West Carson street, South Side, Pitts- 
burgh. The present boiler yards of this firm are at the 
intersection of Penn avenue and Duquesne Way, on the 
site of the proposed new exposition. 

The Chicago Inter-State Exposition. 

The great inland City of America comes to the front 
with its fifteenth consecutive Annual Inter-State Exhi- 
bition of the products of science, industry and art, open- 
ing Wednesday September 7, and closing Saturday, 
Obtober 22. The mammoth building is now crowded 
with exhibits from almost every part of the civilized 
world, illustrating every department of human activity, 
with its latest and best products. If is impossible to do 
this great collection justice by noticing it in detail. In 
some important respects it has never been equaled at 
any temporary exhibition, and in scarcely any respect 
has it ever been excelled. All railway and transporta- 
tion lines give reduced rates to visitors, and there is 
every indication that the usual attendance of about 500,- 
V00 will be well-nigh doubled. It certainly will be if 
the intelligent, enterprising, well-to-do people of the 
Northwest properly appreciate the opportunity it 
affords. 

ete elena 
American Mining Machinery Abroad. 

It is extremely pleasant to find that our enterprising 
manufacturers have at length succeeded in introducing 
their products into the gold mining district of Escuador. 
A complete ten stamp mill with concentrators, etc., is 
now on the road to the mines under the charge of Mr. 
Dougherty, and reached Guayaquil early in August. It 
will be erected on the property of the Quebreda syndi- 
cate immediately adjoining Zaruna Co.—[Engineering 
& Mining Journal. 





ade foot apie Mi 
Railroad Construction in 1887, 

The Railway Age says: It now seems probable that 
the number of miles of new road constructed in the 
United States during 1887 will be about 12,000. This 
figure is the greatest on record. It has never been ap- 
proached except in 1882, when the total was 11,568 
miles. Track-laying for 1887, up to September 1, aggre- 
gates 6,462 miles. Kansas still continues far in the lead 
over the other states in the work of railroad construc- 
tion. 
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CONDIT, FULLER & CO., 


PIG & BAR IRON. 
ia. Ween geen CLEVELAND, 0. jcpametorrs 


Telephone 1107. XA7. EF. TELOFRINTON, 


iets torn. 
DMLLMmesotae Lrom. Go. 
VERMILION CISTRICT ORES. 


Geo. H. & S. P. Ely, Agents, 
5 Mercantile Bank Building, CLEVELAND, O., 














CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
J] \HE HOTCHKISS & UPSON CO. Manuf’rs. 
ie Machine, Plow & Elevator Bolts, —— 
rews. — 








Boiler Makers. 
Qi MITH & TEACHOUT—(Established 1857.) 
\)__ Boilers, Tanks, Stills, etc. 644 Broadway. 








Bridgeand Boiler Builders, 
‘DUCKEYE BRIDGE AND BOILER 
>» WORKS, mfrs. of Arch and Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St., 
and Case Ave. _ 


Belting, xe. 


ARKIN & BOSWORTH, Agents for Shultz 
Raw Hide Belting, 9 9 & il 1 South Water street. 














Carriage Bolts. 


HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 





_ BUSINESS DIRECTORY. 


Canton, O. 


OVELTY IRON WORKS, Mili Work, Shaft- 
ing, Engines, Imperial job printing vaees 








etc. aoe 
Hinckley, 0 
[SHAM w .S. Tin cans of every description 
et ob lots special prices. Correspondence 
solici iottes an ; 81 





Meadville, Pa. 


YURRY & CO. il jobbe Cast’ 
O' all kinds. ne jobbers in Cas mamas 





Mansfield, O 


My AgEEteLD STEAM BOILER WORKS, 
’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 08 











Niles, O. 


PEEVES BROS., Manufact f Boiler, 
R Tank and Sheet Iron Work, eto, r 64. 








CLEVELAND ROLLING MILL CO., 


BESSEMER STEEL RAILS. 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Lron Roofing, Sheet Steel. 








) H. OUTHWAITE. W.G. POLLOCK. | J. H. Dalliba. Moore, Benjamin & Co., 


J. H. OUTHWAITE & CO.,, H.-P. Hussey. Milwaukee, Wis. 
Exclusive attention given to DALLIBA, HUSSEY & co., 


Lake Superior and Menominee Range | Dealers in 


rron Ore. ION ORE 4»0 PG IRON. 


* CLEVELAND, OHIO. hs 101 St. Clair St. CLEVELAND. 0. 
| Chicago Office: 115 Dearborn St., Rooms 20 to 22. 


A, PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 
Chicago Ottice—No. 107 Dearborn Street, 








Fayette Brown. Harvey H. Brown 


Harvey H. Brown & Co., 


IRON ORES AND PIG IRON, 


101 ST. CLAIR STREET, 








Coal, Iron and Ore. 

NDREWS, HITCHCOCK & CO., Briar Hill 
Coal and Pig Iron. 101 St. Clair St. 81 
ABCOCK, MORRIS & CO., —COAL.— 
Grand Arcade Building, Cleveland, 0. 5 
ICKANDS, MATHER & CO., Iron Ore and 

Pig Iron, Cor. Bank aud Superior Sts._61 
X ANGER, A. I., wholesale Scrap Iron, ee. 
173, 175 | ‘& 177 Merwin Street. 




















File Works, 





Rochester, N. Y. 


LY OOD-WORKING | y= saly + € Gand 
for Catalogue. J.S. Graham & Co. 


\ LEASON, WILLIAM, manufr. of askin. 
ists’ Tools, Lathes, Planers, and Pat. Gear 
Dressing Machines. 10 Brown’s Rac. 

















Struthers, O. 


*UMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
ven. and Superior Quality Shingle-Bands. 61 








) BE STRY FILE WORKS, A. & H. Gough, 

manf’rs of Files and Rasps, equal to the best 
Fnelish file. Od files re-cut. Atl kinds of Job 
Grinding. Office ana Works, 38 Columbus and 
3: Winter street 13 








Foundries 


OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 


JNITZSIMONS WM. & SON, Rolling Mill and 
Machinery castings. Rolls a specialty. 
No. 435 Broadway. 64 




















Foundry Facings, 


‘'N LEVELAND FACING MILLS, Foundry 
J Supplies. Cor. Scranton & Carter Sts. 21 











| 
CLEVELAND. 0. Room 11 
| GEORGE K, HOSFORD, Manager. 30 
FOUNDRY COKE. | Pickands, Mather & Co. 


72-hour vonnellsville Coke, 


W. J. RAINEY. 


Mercantile Bank Bldg., Cleveland. 


IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 





-COKE- 


Hardware and Iron, 


} INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


CUUSVELAND ROLLIEG MILL CO., manu- 
facturers of Steel and Iron Wire and “— 











Tire. 


TEXHE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 








. E. COLLINS & co., 


METALS, ! 
eet tron Ore, Pig Iron 


PITTSBURCH. PA. AND METALS. 
Pittsburgh & Wheeling Coal Co.,| i 


E.C. POPE, 


COMMISSION DEALER IN 











IRON STOCKS. 
Hussey, Hoyt & Co., 


Investment Bankers. 


GOGEBIC IRON MINING STOCKS 
A Specialty. 


Kull Information and Expert Reports for 
the use of Investors. 


Hussey, Hoyt & Co., 
231 Bank 8St., 
Mercantile Bank Building, 


Cleveland, O. 





Hardwood Lumber, 


ARTIN & BARRISS, dealers ia all kinds of 
Hardwood Lumber. 130 Central Way. 51 











Lumber. 


Ww ps. JENKS & CO., manufacturers and 
dealers in Lumber, Lath, ete., 5 Canyer 





street. 





Miners and Shippers of ‘CHARLES HIMROD & CO. 
OHIO STEAM COAL AND COKE. | DETROIT AND CHICAGO, 


| 
Mines on the Cleveland, Lorain & Wheeling | i Irae rhe 


Capacity. 2,000 tons daily. 
Office, 29 Mercantile Bank Building Sole Sales Agents for following brands Lak& 
. . Superior Charcoal I[ron: 


CLEVELAND, O. 
rn ‘ ~~ Vulcan Furnace Co 
Lake Sh Point, L » Ohio. > 
Sciecusanmemieemenenne Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Successors to | Sole§ Bale Agente Oepge Yornes Co. and pe 
waukee Furnace Co. product together, ¢ 
W. H. McCURDY  CO., Bessemer and foundry iron, 100,000 gross tons. 


Sole Sales Agents in West and Northwest for 
BAR, BAND AND HUOP IRON, 7¢"*érier tll Scotch: Iron iver, 


| Grace, Bessemer. 
CLEVELAND, O. 82 | Also a full line of Southern Foundrv 


and Forge Irons. 
Tuttle, Ozlebay & Co.. 
COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND, O. 





BASSETT & PRESLEY. | 








| E noine Castines. 


| Complete set of Castings for making small 
and medium sized vertical Engines. 


SEND FOR PRICES. 





| Humphrey's Foundry, Bellefontaine, 0. 
Fred.A.Morse, RUNYON, STUBBS & MACK, 


Treas. 
Prest. ‘k Commission Dealers in 


Cleveland Iron Mining Co,,,\LTERODT Oks, 


From Marquette, 
Dealers in Iron Ores | 


Gogebic, «and Mevominee Districts. 
f i wn mines near J) H * 
rom their o Superior. Marquette, Lake Room 43 Grand Arcade Building, 


5M i ildi 0 a 5 , , 
Rooms 4 & ercantile Bank Building, a ST. CLAIR STREET Cleveland,0. | “ 





Baml. L. Mather 











30 CLEVELAND. oO. 
L. M. PITKIN, F. L. CHAMBERLIN, POTTER. BIRDSALL & co.\" 
Pres’t and Treas. Sec’y. 


Variety Iron Works Comp’ 


BOILER MAKERS. Lumber. 


Machinists and Founders. YARD & PLANING MILL, 


Shafts, F ruileys and Hangers Nos. 7 & (O Carter Street, 


a specialty. CLEVELAND, O. 2 
51to73 Scranton Ave. 81 Cleveland, O. 








VISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath. shingles, etc. 47 Central 
Way. 82 
| Bagh pt BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 42 











Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
machinery repaired. 1544 Frankfort St. 











Steel Stamps and Stencils. 


‘(LEHARTY, J. H. & Co., Rubber bes 
Seals. Stencils. 92 Seneca street. 54 


SS ———— 


BUSINESS ‘DIRECTORY. 


Akron, O. 
ONEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing promptly 
cuenta 


NAPLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Steak, 




















etc. pa A 
FEBSTHR, CAMP & LANE MACHINE 
Co., Founders and Machinists, 12 Main 

street. 84 








Alliance, O. 


CHAEMAN L., builder of Engines and 7 
Machines _ Also Jobbing and Repairing. _ 











Columbus. 0. 
VITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers. 
All work warranved. Borger Bros. a Co. 


Cincinnati, O. 


VHE CINCINNATI STEAM HEATING CO. 
manfrs, dealers and contractors. Warming 
and ventilation of public and private buildings a 
—y Boilers, Radiators, Pipe, Fittings, 
a ies. &c. Correspondence soliced. 187 
West Pear! street. 92 
YUNNY, ALEX. | Queen City Pattern 
Works. Patterns a. to order. 134 E. 2d st 
yy ATFIELD. JAMES ttern Maker. Pat- 
terns of every style etoorder. 165-167 
‘West Second Street. a5 








Tron Planers 


A SPECIALTY. 


New Patterns 






This Planer returns the table 8 for 1. 


sizes from 2 in. by in. and 80 in. by 80 in. 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 





LIMITED, 

84 Rochester, N.Y. 
White’s Flexible Metalic 
FILLET. 
oa > - — 

For PATTERN MAKERS, FOUNDERS & MACHINISTS 

*@e — 


For Price List and Clreular, Address:— 


ALEX D. CUNNY, 





132 &134E.SecondSt., - Cincinnati, O, 
Stearns Mfe. Co. 
ERIE, PA 


Ne Le ATO 
AN Pill a kta 
i IN Wit A wl Na IMIR 


Saetane § from 15 to 400 Horse Power. 


Saw Mill and Genera’ Machinery. 


Wuktts ALT HRIE, PA, 





























Boilers of Steel and Iron 


Supplied to the Trade or user. Send for Catalogue. 
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Orrice oF lron TRADE REVIEW. 
CLEVELAND. O., Fripay Evenine, September 16, 1887. 


lron Ore. 
Trade during the week has been quite active. Sales | 
of. Bessemer ore, aggregating nearly 40,009 tons are re- 
ported, one-half of which is Gogebic ore. Inquiries 
were received for twice that amount, but dealers say 
that they cannot fill large orders, partly because it is 
difficult to get it down beside the regular contract 
freights and, partly, because vessels cannot discharge 
extra cargoes at the points desired by purchasers, so 
that the question of dock room becomes again promin- 
ent. A notable feature of the market is the fact that the 
ore sold this week went at an advance of 25 cents a ton. 
Dealers hope soon to note an improvement in the gen- 
eral list. Lake freights are stiff, $2.40 to $2.50 being 
paid from Ashland, $2 from Marquette, and $1.65 to 
$1.70 from Escanaba, It is not thought, however, that 
rates will go much higher this season. Fall buyers are 
active in making inquiries to replenish stocks, and, hay- 
ing become satisfied that ore will not be sold below the 
rates now quoted, are preparing to buy freely. The 
imports during the week were 33,678 tons as against 
23,227 tons during the corresponding week in 1886. 
The week’s exports amount to 28,706 tons, as against 
22,965 tons during the corresponding week in 1886. 
Furnacemen are being fully supplied by the railways 
and the complaints as to shortage of coke cars have 
practically ceased. We quote as follows: 
No. 1 Specular and magnetic Bessemer ores dsl ee. af 00@7 50 








No. 1 Specular (non-Bessemer) ores per ton.. 6 00@6 55 

Bessemer Hematites. ~ 5 7>@6 70 

Non-Bessemer Hematites ......c0..sccccsscsccovesccs coccsseessceess 5 00@5 00 
Pig Iron. 


The market is very firm and shows a healthy tone. 
While there is no disposition to force an advance, manu- 
facturers as a rule hold to their quotations. At the same 
time the European market is being closely watched and 
as an improvement across the Atlantic seems now proba- 
ble, American quotations are apt to be benefitted by the 
same causes. The furnaces have large amounts of 
orders ahead and no stocks on hand. Business is re- 
ported good in all branches, foundry, forge and mill 
irons participating in the good times. It is reported 
that a disposition 1s shown by a few furnacemen to shade 
prices on large orders for long future delivery but prices 
thus made are repudiated by large iron masters whose 
experience leads them to avoid just such contracts be- 
cause of the risks involved in the delivery, and the com- 
mon objections, often times fictitious, on the part of 
rolling mill men to buy iron under compulsion when 





the market is below the contract price. We quote as 
follows, f. o. b., Cleveland: 

CHARCOAL PIG IRON. 
Nos. 1 and 2 Lake Superior charcoal..............cses+++eee0e0$23 00@24 00 
Nos. 3 and 4 Lake Superior .23 00@24 00 
Nos. 5 and 6 Lake Superior.. 23 00@24 50 





BITUMINOUS AND COKE IRON. 
No. 1 Bessemer 
No. 1 foundry, all lake ores, 


eee eeeeeeeeeeeeceereseeecessseceaeeeseceseseeesseseseres 


No. 2 same 
No. 1 Soundry, lake ores, with Cnaee 1 mixture. 





eee eenenescereresessceceoses 





No 0.1 oan EE  cacnamsecennide 

pO Oa SE EE a Ee 2 

Ho. | gray forge, red short 
forge, neutra sabnatosianh 

Ne: i merican gooese (Biack Band)... 

No. 2 American 





Ceeee ee eeeereeereseeseererees 


Manufactured Iron. 


The market for bar iron appears to be rather quiet 
and although there is as much bar iron in use as ever, 
the supply is evidently plentiful enough to keep quota- |} 
tions weak. Bars are worth $1.85 at the mill, or 
$1.90 out of store. Sheets, on the other hand, 
are in very lively demand and no one seems to be able 
to accumulate any stock for an advance in quotations. 
Prices remain as before, $2.90 for No. 24, $3 for No. 26 
and $3.10 for No. 27. 


Scrap Iron. 


Considerable business is reported for the week. The 
sale of 500 tons of car wheels is reported at $21.25 and 
of 300 tons of No. liron, at $22.50. Old American rails 
are held at $25.50 and axles at $27. 


Hardware. 
The market has undergone but little change since our 
last report, but prices are very full, with an upward ten- 


dency. Shelf hardware is firm and in good demand. 
Lead is a little weaker, selling at $4.80 and spelter is 


Cut nails continue to be sold at $2.10 for iron and $2.20 


for steel. 


CINCINNATI PIG IRON MARKET. 


Reported for the Iron Trapt Review by Rogers, Brown & Co. 


All features of the iron market continue to look fay- 
orable. For weeks past buying has been almost wholly 
for immediate wants, few consumers caring to place for- 
ward contracts. Excepting the agricultural works 
(which usually buy a year’s supply in che Summer) there 
have been comparatively few large forward contracts 
placed-since the heavy buying of last Fall. The result | 
is that orders are much more frequent in number and | 
urgent in character. This general condition, taken in| 
connection with low stocks and active consumption by 
the mills and foundries, indicates a firm and active —r | 
ket for some time tocome. Should the market begin to 
move upward, there would probably be another heavy 
buying movement. As it is, the volume of sales is full 
and probably represents very closely the actual con-| 
sumption of iron. Southern irons are finding their, 
market nearer home than usual. The Pennsylvania and , 
other lines have materially advanced rates from the, 
Ohio River to Pittsburgh and Eastern Ohio po ints, and 
this, with the low price of iron there, completely shuts 
out Southern iron. Old rails have stiffened slightly, 
and are in good request. We quote for cash f. o. b.| 
Cincinnati (September 15): 


Hot Buast Founpry [ron.—Ohio and Southern Strong ete. 
No. L $21 00@$21 50, Ohio and Southern Strong Gome. No. 2, $20 
@$20 50; Ohio and soups Strong one. No. 3, $19 00@$19 oe 
Ohio Soft Sto 50@ 50; Ohio se Stonecoal 


mecoal, No- 1, $20 
No. 2, $19 50@$20 00; Mahoning and oe! Ming 77 ox) yn 4 
ock, No. 





$21 50@$22 00. Cra RcoaL Iron.—Hanging 

$25 00; Hanging Rock No. 2, $22 50@$23 50; © ad hag and 

platens. 7 “f s2250@ $23 50; Tennessee and Alabama. No. 2 
0 


$21 00@ RGE—Strong Neutral -_ $18 00@$18 A0; Mor. 
tled (a 518 50@$17 00; old Short, $17 00@$1750. Car 
WHEEL AND Ma.uigasLe—Southern Car Wheel Iron, $25 00@ 
$2600; Hanging Rock Cold past. No. 1. $25 00@$28 00; Lake | 


Superior Malleable. $25 00@$26 


CHICAGO PIG IRON MARKET. 


for the Iron Trape Revirw by Ro: me & C 
Backman, Resident Agent. A vomeainnentes a 


An active hand-to-mouth buying continues. Dealers 


Reported £ 


from supplying iron in any quantity except to the West- - 
ern market, it is thought that some firm advances will 
be made and held during the Winter months. Southern 
foundry and forge irons seem to be scarce, and although 
high compared tothe Northern coke irons, there seems 


to be a disposition on the part of Southern makers to 
hold the market as it is, without further advances. 
There is a total lack of dealings in old material of any 
description, except occasional lots of wrought iron scrap 


which bring full prices. We quote (September 14): 


Lake Superior Charcoal, all Nos. $23 (0@$2400; Lake Supenor 
| Coke. all ore, $2250@$23 50; Lake Superior Coke, cinder mixed, 
$20 50@$21 50: Standard Ohio Blackband, $22 50@$23 50; Southern 
| No. 2, $21 0@$22 00s Southern Silvery, open, $20 00@21 ‘00; Jack- 
, son County (Ohio) Silvery $21 anh American old iron rails, 
| $23 50@25 00: Old wheels, $20 50@21 

ST. LOUIS PIG IRON MARKET. 

Reported for the lron Trang Revizw by Rogers, Brown & Co. 

Buyers in this market are a little more in the mood to 
take hold. Orders have been received the past week by 
local dealers from points North and West of here on a 
much more liberal scale than previously. Scarcity of 
‘cars is still an important factor in shipping. Inthecoke 
region the production exceeds car capacity so much, 
that coke is piling up largely, and consumers are suffer- 
ing for supply. The prevailing feature of the market 
continues to be scarcity of g»0d Ohio softeners and coke 
foundry grades for immediate delivery. River ship- 
ments are almost completely suspended by low water. 
Business is active, and the feeling is good inall quarters. 
_We quote for cash (Sept. 15): 


Hot Blast Charcoal [rons—Missouri. $21 50@22 00; Southern, 
$21 50@$22 50. Coal and Coke Irons—Southern, No. 1, $2! 00@ 
22 00; Southern, No. 2, $20 50@21 00; Ohio Softeners, $21 0@24 00. 
Mill Irons—Missouri, $20 00@21 00; Southern No 1, $19 25@19 75; 
Southern No. 2, $18 75@19 25. Car Wheel & Malleable Lrons— 
Southern. $24 50@27 00; Lake Sayetior. $23 00@25 0). 

—Oid Rails, $24 00@24 50; Old 
ville Coke, East St. Louis, $6 15. 


CHATTANOOGA PIG IRON MARKET. 

Reported for the Iron Trapz Revirw by Lowe & Tucker. 
We can only report a continuation of great activity 
in general business all over the South. The stringency 
, of the condition of the money market has served in some 


Scrap &c., 
W heels, $20 50.@21 00; Connells- 


here who receive Ohio iron on consignment are unable instances to embarrass operators, especially those who 
to get it fast enough to meet the demand for spot deliv- are weak in that particular point; but, upon the whole, 
ery. One or two round sales of Southern coke irons business bas been moving along quite satisfactorily. 
have been made during the week, and several moderate , The railroad lines are even more crowded than ever 
sized orders for Lake Superior charcoal iron have been | and are taxed to their utmost possible capacity in their 
placed. Prices are well sustained. There is a very efforts to move the freight offered them, and in many 


85| week or two previous. 


35 | light. 





worth 4%c. No change is reported in other markets. 


heavy production of pig iron in the Chicago district, ' 
but none of it is now for fouadry or forge purposes, | 
all the furnaces running on Bessemer contracts. The 
heavy Eastern failures in iron are not felt in the re- | 
motest degree in the Western pig iron market, which | 
from all indications, is on a sound and healthy basis. 
We quote for cash f. 0. b. cars, Chicago (September 15): | 

Coke and Coal Foundry: Ohio Hanging Rock softeners, No. | 

. $2150@ ; Ohio Jackson county. setteners, No 1, $21 50@ | 
2250; Ohio, Black Band softeners, No. $22 50@23 50: Lake | 
Ore and a coroners. No. 1, $2 1 bo@22 00; Southern coke | 
foundry No. 00@: ; Southern coke foundry No. 2%, 
$20 50@21 50; Sosthors “4 foundry No. 3, $2000@21 00. Old 
anne —Old American Rails, $24 00@25 00; Old wheels, $20 50 
Geareeet Foundry :— Lake Su $21 3835 $22 50@23 50; South- 
—_ yo 50@23 ; Hanging Bock Se 25 50. Car Wheel and 
Malleable: Stake Superior, $22 50@ Standard Southern, 
$24 00@26 50; Hangin LF cae Blast. 4 $27 00@29 00; Hanging 
Rock Warm Blast, $23 50@24 
LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Trapz Revisw by Geo. H. Hull & Co. 

The market for pig iron during the last week has been 
more active, and several sales, both large and small, 
have been made. Prices have not changed, but the 
tone of the market seems somewhat firmer than fora 
There is still considerable in- 
quiry for silver grey irons, and the supply is also still 
There is some inquiry for old rails and wheels, 
but the volume of business done in them has not been 
large. We quote forcash as below (September 14): 

Pie Iron.—Southern Aes No. 1, Poundrz. $20 50@$21 50; 
Southern Coke, No. oundry. $19 50 ® $20 50; Southern 
Coke, No. 2 soundiy, $19 00@ $19 50; Hanging pot Coke, No. 

Foundry, 50@$21 50; Southern Charcoal, No. 1, Foundr 
$21 50@ 22 50; Silver Grey, different grades, 818 500426 00: South. 
ern Coke, No. 1, Mill Neutral. $18 75@$19 25, Southern coke. f No. 
2. Mill. Neutral $18 00@318 75; Southern Coke, Ae 1, Mill, Cold 
short, $18 18 75; Southern Charcoal, 1, $19 09@$20 00; 
White and Mottled, different grades, dy Sasi" t 80; Southern Car 
Wheel, Standard Brands, $26 W@ a hed Car Wheel, 
other brands, $23 00@$25 00; Hanging yo yl Hast. 826 00 
@$27 00; Haneing Rock, Warm Blast. $23 0@$2 

DETROIT PIG IRON MARKET. 
Reported for the Iron Trapg Review by Uharles Himrod & Co. 

We have to report that during the past week a very 
active market for nearly all grades of iron has existed. 
The prices obtained have been the ruling quotations, 
rather inclined to the strong side, that is, no concessions 
have been made for orders of any quantities. he par- 
ticular activity in Lake Superior charcoal has demon- 
strated that there were and are still some large buyers 
needing this grade of metal. The stocks having been 
entirely exhausted in July, the eupply and demand at 
the present time we think just about balanced, and when 


navigation closes and cuts off certain large furnaces 





instances the coal and coke interests are suffering mate- 
-rially. The condition of the market for pig iron is very 
stiff as a general thing; those who have any to sell are 
masters of the situation and dictate their own prices and 
terms. Quite a number of outside buyers have been re- 
, fused quaqmions and are met with the reply “We have 
none to offer.” The outlook now is that prices are in- 
clined to advance but at present we continue quotations 
the same as our last report, $18.50 for No. 1, and $17.50 


for No. 2, on a basis of 60 days. 


LIST OF PATENTS. 


—_ 





Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. S. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 


BEARING DATE SEPTEMBER 6, 1887. 


Iron or steel, direct from the ores, apparatus for producing 
malleable, C. Husgafel, Picksamaki, Finland. 

Iron, reducing and melting magnetic oxide of, W. E. Norris, 
San Francisco, Cal. 

Metal rolls, apparatus for transferring the products of, F. H. 
Daniels, Worcester, Mass. 

Metal-slitting machine, J. Vermenlen, New York, N. Y. 

Shingle, metallic, H. Smeeton, Ottawa, Ill. 

vemereaditan/ teenie 


Niagara Falls Excursion. 

September: 24th, Saturday night, via the pupular 
Nickel Plate R’y; special Pullman coach train. Time of 
excursion train leaving Cleveland 10 p. m. Round 
trip $3.00. Arrives Buffalo 5 a. m.; Falls 6:30 a. m. 
Returning, leaves falls 6 p.m., Buffalo7 p.m. Tickets 
also good for return from Buffalo on regular train Mon- 
day. 


THERE is very heavy demand for cotton ties from 
the South, and there is an increasing movement of gen- 
eral hardware in that section. One Pittsburgh firm has 
an order that will keep its immense establishment at 
work for four months. An Ohio firm expects an order 
for 3,000 tons of ties. 


BG 
THE Chinese Government has bought 6,000 tons of 
steel rails, and the Indian Government has just ordered 


18,000 tons. 





———— 
NraGARA Fauuts Excursion, Saturday night, 
24to, via popular Nickel Plate. 


Sept. 


























634 {RON TRADE 


REVIEW, 








Buffalo, N. Y., 


Manufacturers of 







Hammers, Hatchets, Sledzes. . 
Railroad, Mason and Blacksmiths’ Tools. 
All Goods Warranted in Every Respect. 


Send For Our Rew 1887 64-page Catalogue. 
MENTION THIS PAPER, 








—MADE BY— 





Iron Clad Paint Co tron ciaipaintco.. 


actory 76 & 77 Central Way. Sec. & Treas. No. 3 Case Building, ind get me, a reaps 
article, and save liability o 
CLEVELAN D, OHIO. suit for using an article 


made in violation of the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


Used by Nearly ai! 
the Railroads. ¥ és 





hh Ajox Dring oud Pumping Laging, sum cisco 


Cleveland Foundry. 
Castinales 


For Machinery and Rolling Mills 


Car Wheelr 


all sizes and kinds, with and without Axles. 
Chilled Faced R.R. Frogs 
STREET RAILROAD TURNOUT’. 


NF tetoe Mtrest.| Bowler & Co 


CLEVELAND WHEEL & FOUNDRY WORKS. 
a Seiien MAHER & BRAYTON, Proprietors, 


Manufacturers of 


; Car, Engine, Truck and 


Tender Wheels. 
RAILROAD, ROLLING MILL 


; and Machinery Castings. 
and Street Railroad Wheels 
and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland, Ohio. 32 


The Dunning Boiler, 


Patent Wrought Iron or Steel, with Self- rae, Coal 
Magazine, is the oldest and best for Low Pres- 
sure Steam Heating, and insures a warm 
house Day and Night. 


MADE AS FOLLOWS :—As a Magazine Roiler, 
which requires attention but once in twenty-four 
hours; as a Surface Burner. to burn hard or soft 
coal, wood or coke; as a Hot Water Boiler, for green- 
houses and hot water heating; as a Portable Boiler, 
to be set without brick-work. Also in two sections 
to pass throygh any d: or where a Jarger one canuot 
be used. Made in 13 patterns, 51 sizes. Send for 
I}lustrated Catalogue. with full description and 
price list. 

Ke’ ps Steam Up Constantly. Agents Wanted. 


N. B.—Correspondence solicited from architects 
and pereons building. 


MANUFACTURED AT THE 


New York Central Iron Works, 


80 Exchange Street, Geneva, N. Y. 


Y, PA. ALEXANDER NIMICK, 




















23-3m 





_ EMERY WHEEL 
Surfacing Machine. 


solid floor foundation. 


thoroughly built. Write for circular. 


SPRINGFIEMD, MASS. 








THE NEW HOPPES 
LIVE STEAM 
Feed Water Heater 


AND 


Lime Extractor. 
CLEAN BOILER GUARANTE 
Durable in Construction. 

Easily Cleaned. 
Send for Descriptive Circular A. 
Hoppes Manufacturing Co, 


Base of machine has sufficient flare to give 


‘Tabie is so supported that it cannot spring 
under heavy weights. Solid emery wheels 
or wood covered wheels can be used. and 
table is easily adjustei to wearing away of 
wheel. Machine is well proportioned and 


Springfield Glue & Emery Wheel Co. 


AND TIME GIVEN FOR TRIAL. 
Efficient in Operatio 


ARTHUR BRITTAN. 


GLENDY 8S. GRAHAM, 
Manag. & Treas. 


President. Secretary. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Coods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue wailed free. 1} 


Le LORD. 


General Agent. MEADVILLE, PA., for 
HAZLET & BEMAN’S 


are tes id CAS SHUT-OFF 


(Patent vending.) 
No Explosions From Nat- 
ural Gas. 

No Vaive Wedge or Spring to 
stick. All valves thorough- 
ly tested and warranted. 
ALSO AGENT FOR 
JACKMAN’S 
Atmospheric Gas Lamp, 

The best burner for natural 
or artificial gas on the market. 





on 









WOOD-WORKING MACHINERY 


Planing Mills, 
Railroad Shops, 
CAR BUILDERS, 
Carriage, Sash, Door, Blind and Cabinet 
Makers. 
FRANK & CO.. Buffalo. N.Y. 





Send for Catalogue. [05 








EXnown to the Arts. 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPARY, 








Sorinafield, O. 





3, W- WILLABD, Manrree 





Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


= POWDER, FUSE, CAPS, 
Electric Mining Goods. 


4u Prusp: «+ gtreet, Cleveland, Ohie. 
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For Sale. 


A 6x10’ SELF-INKING Foot Power Print- 
ing Press; will do good work. Address J. 
> tren Trade Review, Cleveland, 0. tf 





M., care 





For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. as new; 
sapacity, 600 ths. Address Dunn, care [ron Trade 
Review, Cleveland, O. tf 








H. T. FISHER, 
SOLICITOR AND COUNSELOR, 


Late Examiner U.S, Patent Office. Eight years 
experience in Examining Corps. Prices moder- 
ate. Satisfaction guaran Write or call for 


par lars. 
34 Blackstone Building, CLEVELAND, 0. 





Furnace for Sale. 
GOOD Charcoal Iron Furnace, in Michigan } 
For rarticuiars address E. C. Pope, 31 and 
32 Wilshire Building, Cleveland, 0. tf 


For Sale. 

OODRUFF & BEACH, Hartford, Conn., 

Automatic Engine. 24x48: Buckeye Auto- 
matic Engine, 18x36; John Cooper & Co. Auto- 
matic Engine, 20x36;1 Circular Mill, 68’’ Saw, 
Engine and, Detier, inset genneced, #600; 2 
3 t owers, large size. 
Sturtevant Boston Crip CENTER. 

93-9ms 


SANDUSKY, OHIO. 

For Sale at Very Low Figures. 
COMPLETE OUTFIT OF TOOLS AND 

A Machinery for the manufacture of steam 
gauges and for carrying on jobbing in brass and 
iron The tools area Fox lathe and a hand lathe 
for brass work; a machine lathe; drill press; 
bufter and emery wheels; grindstone; two test 


umps and gauges; standard testing machine; 
Besides chucks, slide rest, dies. cutters, stamps 








merkers, vises, and a quantity of other tools too | Warren, O. Aug. 30 1887. 3t 
wemerens te, mentee. one. = — ed 
uges and other work, and patent double-spri 
pao As the business must be closed out, we For Sale. 
offer it ct very low figures. Address NE second-hand Fcrty-two Horse-power 


G. R. PILATE, 


90-4t 26 Sears street. Dayton Ohio. 


Furnace For Sale. 

GOOD CHARCHOAL IRON FURNACE 
in Michigan. _ For particulars inquire of 
E. C. POPE, 

11 and 12 Wade Building, 
Cleveland, 0. 


Wanted to Buy. 


20 or 2%” Power Wood Pianer Address 
with ree and ful! particulars ‘*K,’’ care 
Iron Trade Keview, Cleveland, VU. tt 


82-3t 








Wanted. 
GOOD BUSINESS MAN with capital, to 
, take interest in a manufacturing iron bus- 
iness. 109 per cent. profit. Address J. G. J., 
care Iron Trade Keview. tf 


Public Sale. 


The undersigned will se]l their Real Fstate. 
Machine Shop, Machinery, Tools, etec., to the 
highest bidder, at Public Sale. on Tuesday, Sept. 
20th, at2 P.M. Terms Cash. 

THE WARKEN FIRE-ESCAPE CO. 








Root Boiler. 
DAYTON MALLEABLE IRON CO, 


73 2t ayton, Ohio. 





For Sale. 


One 12’’x18’’ new Automatic Engine. 
One 11x20 new Slide Valve Engine. 
One 8x16 new Slide Valve Engine. 
One 8x14 new slide Valve Engine. 
One new Portable Farm Engine. \ 
One second-hand Farm Engine, in good repair. 
One Direct-Action Circular Saw Mill, second- 
hand, in good repair. 
Will be 


All of above our own manufacture. 
sold cheap for cash. Write for prices and de- 


scription, to 
THOS. SHARP & CO., 


§2-3m Salem, Ohio. 





SECOND-HAND MACHINERY 


For Sale. 
1 Fay & Co. Little Giant 4roll single cylinde: 


her. 
Plager and ote Giant 4roll double cylinder 


her. 
1 Tompkins 6-roil 24-inch double cylinder 


er. 
M %inch single cylinder Planer and 
tcher. 

1 Fay & Co. endless bed, single surface Planer, 
24 inches wide, 8 inches thick. 

1 Fay & Co. endless bed. single surface Planer, 
26 inches wide, 6 inches thick. 

1 20-ineh Pony Planer, made by Frank & Co. 

2 Panel Raiser :. 

1 Ball wood ‘rame Sash machine. 

1 self-feed } iind Slat Tenoner. 

1 Goodspeed & Wyman Gauge Lathe. 

1 Rogers’ Axe-handle Lathe. | : 

1 Union Siding machine. This machine planes 
poth sides, joints both edges, and Resaws at one 
operation. 

1 Bot Baualize 

0 ualizer. 
Lot Second-hand Stave Machinery. 
1 24-in. Cigar Box Planer - makin 








Ciga Boxes. 


110 x 18 Stationary Engine. 
130-H.P. Portable Boiler. 


James Jenks & Co.,. 
48 to 54 Randolph Street, 
DETROIT MICH. 


_ MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND, O. 








For Sale or Exchange. 
pus BRADLEY FACTORY at Ashtabula, 0. 

has switches from two railroads, acre of 
buildings, large fine engines, boilers, shafting, 
etc,; finest shipping point on Lakes; no better 
point for manufacturing; at great sacrifice. 

MoCONNELL’S BUSINESS EXCHANGE, 

208 Superior street, 09) Cleveland, O. 





WEBER & LIND SIGN WORKS. 


Artistic Signs. 


Cor. Ontario & Huron Strs., 


CLEVELAND, O. 


Show Cards; Silk Banners, Bunting, Flags and 
“fi 


Streamers: Picture Peisdeg; Carved 


Metal, Glass and Cloth Signs. 


Important to Capitalists. 


FOR SALE: 
The Joseph Hall Machine Works 


OSHAWA, ONT., 


Covering 140,000 superficial feet. with main 
buildings, brick, 24 and 3 storois high, substan- 
tially built, and ali the machinery, tools, dies, 
patterns and plant therein, that originally cost 
over $200,000, 


ALSO FOR SALE 


Threshing Machines, Oshawa Mowers 
Portable Engines, Horse-Powers, Water 
Wheels, Machines in process of manufac- 
ture, parts of machines for repairs and 
unsold stock, the whole valued at over 
$50,000. 





The works are admirably equipped for doing 
a large agricultyral implements, general ma- 
chinery or car works business. 
I will sell the whole ¢x 4/oc at a low price or in 
parts to suit purchasers, on liberal terms of 


payment. 
JOHN LIVINGSTONE, 


63-4t Trustee, 





The Journal of Science and Art 


Is a beautifully illustrated, popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural History, 
Art and Pure Literature are unrivaled, while its 
illustrations are models of excellence. Every 
family in the land should take this interesting 
and instructive Journal. Price two dollars a 
year. Sample copies 25 cents. Published at 
Cleveland, Ohio, by WINN BROS, & JUDSON. 
Send for sample copy. 13-24t 





Expiration Registers. 


Manuracrureks’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the [ron Trapg 
Review, price $3.00 per year. 

Address, 


DAY & CAKTER, Publishers, 
Cleveland, Ohio. 


The Van Nostrand Science 


SERIES. 
18mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
Supsect DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places and 

Steam Boilers. By R, Armstaong,C E., 

Edition, withan Essay on High Chimneys; by 

Pinzger. . 

ae. 2—Steam Boiler Explosions: by Zerah Col- 
urn. 

No. 3—Practical Designing of Retaining Walls; 

by Arthur Jacob, A. B. 

No. 4—Proportions of Pins used in Bridges; by 

Chas Bender, C. EK. 

No. 5—Ventilation of Buildings; by W.F. Butler 


Edited and Enlarged by Jas. Greenleaf. 
2d Edtion 
No the Designing and Construction of 


Storage Reservoirs; Arthur Jacob, A. B 
No. 7—Surcharged and Different Forms of Re- 
taining Walls; By Jas.5. Tate,C.E. | 
No. 8—A Treatise on the compound Engine; by 
John Tarnbull, Jr. 2d Edition. With Additions 


yvels as Compared With Coal; by John War- 
mald, C. E, 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet. With Resuits of 
American Practice, by R. H. Buel, C. E. 2d Ed- 
ition. 

No. 11—Theory of Arches; By Prof. W. Allan. 
No. 12—A Theory of Voussoir Arches; by Prof. 
W. E. Cain. 

No. 183—Gases Met With in Coal Mines; By 


Bo. 14—Friction ef Air in Mines; by J.J. At- 

inson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 

Algebraical Kquations. by Prof. Geo. L. Vose. 

No. 17—Water and Water Supply; by Prof. W. 

H. Corfield, M. A. peed 6 

No. 18—Sewerage and Sewage Utilization: by 

Prof. W. H. Corfield. 

No 19Strenth of Beams Under Transverse 

Loads; by Prof. W. Allan. 

No. 20—Bridge and Tunnel Centres; by John 

B. McMaster. C. E. ‘ 

No. 21—Safety Valves; by Richard H. Buel,C. E. 

No. 22—High Masonry Dams; by John B. Mce- 
aster. 

No. 23—The Fa‘igue of Metals Under Repeated 

Strains, with various tables of results of exper- 

iments. From the German of Prof. Ludwig 

Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 

Wheels, with the theory of the use of Robin- 

son’s odontograph; by Prof.S. W. Robinson. 

No 25—Theory and calculations of Centinuous 

Bridges; by Mansfield Merriman, C, E. | 

No. 26—Practical Treatise on the Properties of 

Continuous Bridges; by Charles Bender. 

No. 27—On Boiler Incrustation and Corrosion; by 

F. J. Rowan. MoS 

No. 28—On Transmission of Power by Wire 

Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 

from the French of M. Leon Pouchet. 

No. 30—Terrestrial Magnetism and the Magnet- 

ism [ron Ships; by Prof. Fairman “oe. ’ 

No. 31—The Sanitary Condition of Dwellin 

Houses in Town and Country; by Gorge E. 


Waring, Jr. é 
No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the East 
River Bridge; by Wilhelm Hildenbrand, C. B. 
o. 8383— Mechanics ef Ventilation; by George W. 
Rafter.C. E. | 
No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. ; 
No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. : 
No. 36—Matter and Motion; by J. Clerk Maxwel! 
No. 37—Geographical Rarvering: its Uses, Meth- 
ods and Results; 7 Frank De Yeaux Carpenter 
No. 388—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain. : 
No. 39—A_ Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 
No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. pale 
No. 41—Strength of Materials; by William Kent. 
No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. i 
No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, of John Hopkins University. 
No. 44—Turbine Wheels; by Prof. W. P. Trow- 


bricge. 

No. 45—Thermodynamics; by Prof. H. T. Eddy. 

No. 46—Ice-making Machines; from the French 

of M. Le Doux. ‘ 

No. 47—Linkages: the Different Forms and Uses 

of Articulated Links; by J. D. C. DeRoos. 

No O~ sheer of Solid and Braced Arches; by 
Wm. Cain, C.E. | ! ’ 

No. 49—On the Motion of a Solidin a Fluid; by 
Thomas Craig. Ph D. 3 ’ 

No. 50—Dwelling Houses; their Sanitary Con- 
struction and Arrangements; by Prof. Wm. 
Corfield. : : 

No. 51—The Telescope, its Construction, &c.; by 
Thomas Nolan. iG 

No.52—I maginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—Induction Ceils: how made and how used; 
3d edition. . 

No 54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj Baker, M. Inst C. E. 

No. 57—Incandescent Electric Lights; by Compte 
zh. De Koncel and Wm. Henry Preece; 2d 
edition 
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No. 58—The Ventilation of Coal Mines; by W. 
Fairley, M.E..F.8.8. | 

No. 59—Railroad Economics; or Notes, with 
Comments; by 8S. W. Robinson, C. E. 

No. 60—Strength of Wrovght-iron Bridge Mem- 
bers; by 8. W. Robinson, C.K. 

No. 61—Potable Water, and the Different Meth- 


ods of Detecting Impurities; by Chas. 


gald Clerk. 


D 


No. 
Noe Ht d . 

0, 6/—Hydreulic Tables; by P. J. Flynn, C. E. 
No. 68—Steam Heating; by Robert Selene 
No. 69—Chemical Problems; by Prof. Fowe; 3d 
No. 70—Explosive Materials; by M. P. E. Ber- 


No. 81—Water Meters: 


s 


No 


No 


No 


a& 


ew, ay «Sat de ete. 
of the Wor hingten, Kennedy, Siemens and 
Hesse Metors: by Ross E. Browse. 

No. 82—The Preservation of Timber, by the use 
of Bp ntisention; by Samuel Bagster Boulton, 








No. 64—Elevtro-] ; 
No —Roekae Magnets by Th. Du Moneel. 


) garithms to Four Places 

ecimals. 

bo Dynamo-Electric Machinery; by Silva- 
ompson 


No. 71—Dynamic Electricity; by John H i 
son, J. A. Schoolbred and R. B Day. oe 
No. 72—Topographical Surveying: b 
Specht, Prof. A. S. Hardy, John B. 
and H.'F. Walling. 

No. 73—Symbolic Algebra; or the Algebra of Al- 

gebraic Numbers; by Prof. W. Cain. 

No. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 

No. 75—Recent Progress in Dynamo-Electric 


Geo. J. 
cMaster 


achines; being a supplement to Dynamo 


Electric Machinery. by Prof. Silvanus P. 


hompson. 


No. 76—M odern Reproductive Graphic Proces- 
ses; by Lieut. Jas. S. Pettit, U.S. A. 

o. 77—Stadia Surveying; the theory of Stadia 
Measurements; by Arthur Winslow. 
No. 78— The Steam Engine Indicator, and its use; 


Ww é e Van. 
No. 79—The Figure of the Earth; by Frank C. 


Noy 9 Fuel; By © William Si D.C. Li, | No Mee ficwins 
o. 9—Fuel; By iljiam Siemens, D.C. L., | No. 9— thy i ‘ . 
to which 1s appended the Value of Artificial Glenn Soomrat Foundations for Houses: by 


Comparative Tests of 
Distinctive Features 


No. 83—Mechanical Integrators; by Prof. Henry 


. H. Shaw, C. E 


No. 8i—Flow of Water in Open Channels, Pipes, 


J.J. Atkinson 3d Edition. Revised. To whic Oonduits, & 8, ete.: wi bg 
isadded The Action of Coal Ducts. by Ed. H. Fiynn. ¢: es ete.; with tables; by P. J. 
Williams, Jr., E. M. No. 8:—The Luminiferous Ether; by Prof. D 


_Volson Woed 
No. 86—Handbook of Mineralogy: 
tion and 
United States: 


( j ) Determina- 
Discription of Minerals found in the 
y Prof J.C. Fove. 


. 87—Treatise on the Theory of the Conatruc- 
tion of Helicoidal Oblique Arches; by Youn 1. 
valber, 0. B. ae : 

. %&—Beams and Girders. Practical F 

for their Resistance; by P. H. Philb — 
No. 89—Modern Gun Cotton: 
Properties and Analysis; by Lieut. John P. 
W et, U.S. or 

o. 90—Rotary Motion; as Applied to th yro- 
scope; by Gen. J. G. Barnard. nee 


ilbrick. 
Its Manufacture 


. 91—Leveling: Barometric, Trigonometric 
nd Spirit; by Prof. I. 0. Baker. ” 


LATE ADDITIONS. 


No. 92—Petroleum: its Productio d Use; by 
Boverton Redwood. F. C.F n and Use; by 


No. 93—Notes Embodying Reeent Practice in 
the Sanitary Drainage of Buildings: with mem- 
oranda on the cost of Plumbing Work; by Wm. 


Folkard. 
No. Sted Theory of the Gas Engine; by Du- 


oO 


Paul Gerhard, C. E 


94—The Treatment of Sewage; by Dr. C. 


Meymott Tidy. 


DAY & CARTER, 
CLEVELAND, 0. 


*.* Copies sent by mail on receipt of price. 





Roller Chain Belting. 







DETACHABLE 
IN EVERY LINK 
FOR IMPROVED 


ELEVATORS 


Conveyers, 


AND 


Driving Belts, 
Coal, Ores, 
Crain, 
Clay, Brick, &c. 


ADDRESS THE 


Roller Chain Belting Co., 


Columbus, O. 


Also manufacturers of the Legg Coal Mining 


_ Machines and Rotary Power Coal Drills. 
Send for Illustrated Catalogue. 








ing; by W. P. Gerhard; 2d edition. 
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Hooks and Eyes—Brass................0+ dis 60410410 | Landing blocks........1.....csscereeseree cesses ¥ doz $22 Rakes Squares 
Horse Nails, ng ket sesaseeeeseensssneseseeseesessusees . doa$5100 | aed... dis60£10&10@70 | Steel and iron wbaaiiodhdincndbeoes T dis 75&10 75 @ 
No. 10 9 8 7 6 Bended b oot calke, 1 to 8 M, dis 35; wre pS TS | SSE EE AMES dis 60416.410@70 | Nickel pla . 
Ausable. @ th...23 24 25 26 28 dis25&10t023410410 ’ ; Windies Try square and T beveis ...... dis Benvowses 
Putnam, @ fh..19 20-21 22 4 ...dis5 & 7tok&7&5 si in atl hedestiena | | -S Hicvaiy Ries G at seers Homi» yl araaganaey 
are stee eh S| et a end REDE, Fates ottom’s 

Bur den at factory, Horse Shoes. @ keg $4.00 Chain TAFtING GOGS........cs-esereeeseeseeens 00 $12 50 | | Wostenholme & Butcher............. $10 @£.. ‘ais 10 pmo nigiag ais 30810 

re She 6. ara tsa SE MO | Ragan om i Owe Fg) SO vain stove ee peailt Mti0@s04t 

ad keg ron, Thousand,list October 1, 1886 .......... 4is 55 OCKs anc es. 
Mule pg ‘at ‘factory... ; “3 keg $5,00 Hick  amateee 20&10@ 20810810 Tron, Ordinary, tages 8 | Block and Carriage, Blaeksmith’s sesbipuitiktiamenerende dis 40@ 40& 5 
Hose. Rubber. eee as “oie £10@20 10410 list Queve's is 55 | ‘* Lightining”’ screw plate ...... dis 2@3 
- 758&10@80 Penfield Block @., ignite and Copper .. Weubsisasesiceniien .. dis BS OEOeIO Stone. 
N° » 2 ‘Belting & Packing Co. eaten dis 60} Hickory... wis 30@30&10 Riad ii Rods, dls 2582 Pindestan. No. u me am. bteahd ioe ”“ 
c 8, se c "“Siattocka, FOR TOR ROR eee eee eeee nd ne... dines 
Am. Ice Chisel Pol’d...... doz. $3.00, dis 20@205 | Regular list... | dis enks@sio | Sti" Black WN ro ~-400® dos | Washita Stone . 
Ice Cream Freezers, Di “Meat Cutters. Barn door, Sargent’s list, seliaciensins dis 60810610 Turkey Slips... 
Buffalo champion, S. S. & Co........dis 6042@6045 | Dixon’s (P. ‘Bdon a0 $17. 3, $19) 00 $30, 0 dis 4 Acme (Anti-Friction)... dis 55 | Lake Superior.. 
Ice Tongs. a Cates ia aha is 45 | Union barn door e Ssibhdevecibededenr tienes dis 70 Hake Superior Slips... 
CMRI, 200s :2ves-nutheceevtes hen ® doz $4.00, dis 25410 | Hach........ $50, $0 $75.00 $80.00 $225.00 = .00 Ww 
Family... cccccccccccc AB don $2.75, dis 20@25 dis 29@25 | Manufacturer's list Apr; 1887, ~dig lo @M | Xivansas Stone 1.25@1.75 
Jack Screws, Woodruff’s (P S & W) per doz No 100 No isp we eae foenntetiortonteatts re er «4-46 ine fae ot rt aa ene, —? 
’ : : P EMILE Bvsvesecssss sescsoradionds > 
Millers Falls list....... — sae "ORpeee dis 50t050£5 | tale’s—Nos.11 12 13 ' Sisal......... 7h 3G and larger .......00000000 por tp 108 Buffalo zine, 8. 8. & Co. dis 50 
$27 $33 $45 dis 70@70&5| .. i, EE 16 per lb 113% Shoyels and Spades. 
Brass. 7 to 17 inches inclusive... ® tb 20c. net Mincing Knives, # # § =“ a c “ech on * | Ames’ list Nov 1 1885... sevsee'""” discount 26 
iene ton ae Sees I ercrng ieewets gecyeii® Be! Am, (2a quality), @ gro, 1 blade, $7; : blades, $12; B 4 "i ae Griffith’s black iron.............s0sseccccoseseess dis 50&10 
seuss are 3 blades, $ $35 OXWOOG..... ....-.seeeeeee discount 80410@80410£10 | Griffith’s solid cast steel R.R. goods............ 
Keys. Lothrop’s ...... dis S010 Sad Iron. Stove Polish, 

Fagle. cabinet, trunk and padlock...dis 334 and 2 | Smith’s, ® doz. single, $200; doubie, $3 bl new Brom 4 t 4 to 10 lbs at factory...per 100 tbs #2.75@2.85 | Joseph Dixon’ 6................-00.% gross $6 00 dis 1 
Ames? Butoher coc nnn ccceee..cia 9p | COWS Hardware C0..-n:rsnssenmdis S0K10@00 | Self Hentines Ballo eo Siete | cack... bow teas 
Ames’ Shoe Knives...........0. dis 20@25 ® dos. Money Drawers, osee ee - Held and Toilet 6 eet t% b = esecesooecseseees stoeseoceecs 3 pol a oo dis — 

; Knobs. Seen Molasses Gates." Enterprise Star Irons.................,.,,.dise cunt 40 | Ruby # gross $3 75 net 
Carriage, Japanned.............. 8 gross B0e. dis £0810 Se Ea dis 70@70&10 | Com Per and Sad Iron... doz $15, pine 15 Rising ET ET @ gross $5 50 net 
FER RUMOE FADD sernnsseccpsecenccsesrsscascael 0&1045 | Stebbins’ genuine ........0...ccsssereeeeerseeee dis 6634410 Sash Weights. SIRIOU 6 PERMRURRO 5. covssevsecns ‘sara ccnisbin’ . net 
Hemacite Door Knobs. new list....... ais ‘@tndt0 Stebbins’ tinned —.-- ee ceveceecsecen sen ccecesccees dis 4010 | Per ton $22.50@$25.00 | Boynton’s Noon Day, B Ero, .........0.ssssenees ; 
TORN NR se. o0s0snsn0s evens tubibasvesespeen ato Chase’s hard metal . aegis ans, ga a z Trowejs. 
pe eS eee EL Bush’s... minenetsesacesecensocsocseutseiotess sie aan Di Saws. " Loth: ’ Brick and P a 
SD I cacnntpateameiciannnadl 3 00@3 Lincoln’ > Seep ERs: dis 6634410 | Disston’s Circular...:...-:-ssereeeeessvsoes discount 45 | Lothrope’ Brick and Plastering................. dis 25 
EDGE BOE. WG res veccccaovnarencsssslccsosesccey 290@3 60 MINI <5 05 oncos ddgvhcoaaeraveasnansseverraatce dis 20410 | Disston’s hand panel, rip &c............ ~ discount 25 | Reed’s Brick and Plastering............ ......... dis 15 

Saas ax” W.M. &C., Champion Regular ieee per foot 26¢ Disston’s Brick and Plaste ng... dis26 
Ladies, g7k 00 8 25 of 00 {oo ® W.M.& hin Back Pft Be IE MII dacecdipeceshsecinstiins Siva: Sine <tiniaeece dis 26 
Melting, Sargent’s.. dis eink AMEE GEUEIR vives Sdoeonentdh. ead cornea 50 Tacks, Brads, &c. 


Melting, P. 


Tubular N 0. 9.. 


Tubular. Lift Wire. No. 6. "@ doz... ae 8.50 
Tubular. Lift Wire. No. 1. @ doz... 0 Oe 
a oo ant, 6. sid aet.. 87. mo Large. 





Locka, Rolta, etc, 
Pe & Brittan Manufacturing Co., Pitts- 


"Discount Chest: me. S ae 10, 1886]. 
No. 022 = . per. doz. 


Door locks, knobs and latches... 
Escutcheons and keys sod dis 50&10 
SRI NINE is alaicattinastscincimsenihdisechensiiackeiiitees dis 55 
Padlocks and “padlock ‘keys... — 

Bell pulls,mineral, porcelain and j je 







Bell pulls, bronze plated ST aagennsienie isa dis 40 
Bell pulls, Egyptian bronze ........... dis 40 
Bell pulls, genuine bronze... cabin ..dis 50 
Lever bell pulls, genuine aad tee dis 55 
WesESS, MOTITING DTOMMD 5.4.0 .cacescesscccccoscscesceses dis 60 
Butts, bronze plated................ ....cssssesesneeiS 70 
Butts, Egyptian bronzed......................cccsees dis 70 
Store door locks and latches... seseseeen 8 60 








Store door handles.. sd 
Shutter hinges and flaps, ‘genuine ‘bronte.. 
Shutter hinges, bronze pla pm 
Shutter hinges. Egyptian bronzed. 
Shutter flaps, bronze plated... 
Shutter flaps, Egyptian bronzed... 





Parliament butts, genuine bronze...... = 
Parliament butts, bronze plated.............c000. i 
Parliament butts, Egyptian bronzed ........... i 
Flush bolts, genuine bronze..................css000 i 
Flush bolts, bronze plated...............000 0 ce di 
Flush bolts, Egyptian bronzed...............0..... dis 7 
Shutter knobs, genuine bronze................... di 
Shutter knobs, bronze plated...............00..... i 
Shutter knobs, Egyptian bronsed . me 


Shutter bars, genuine bronze.. 


Shutter bars, bronze plated ..... dis 70 4 
Shutter bars, Egyptian bronzed 
Sash lifts. eenuine bronze........ dia 
Sash lifts, bronze plated........... ...dis 70 
Sash lifts. Egyptian bronzed...................0000 dis 70 
Sash pulls and plates, genuine bronze.........dis 60 
h plates, genuine bronze.. niin sakes «iia nce 
Nrawer pull genuine bronze... dis K€ 
Drawer pulls. bronze plated ........................dia 7™ 
Drawer pulls. Heyptian bronzed................. dis 70 
Letter box plates, genuine bronze...............dis 00 
Letter box plates, bronze plated............ -.dis 60 





Letter box plates, Egyptian bronzed 
Thumb latches, Egyptian bronzed.... od 
Btrn door locks ............... aie apaiadantis conn apesne dis 33x 
Lemon Squeezers, 
Eoresiain lined -B doz $6 00, dis 25430 
DE csisensatastecaes ye 
Dunlap’: s improved.. 
Sammis’...... No. 1.95 


The ‘* Boss’’... “?e 
Dean’s No. 1. ‘® doz $6 50: 2, bon 8, o% .dis 
Little giant... wee Gis 0@50K5 
% nes, 

Cae CT in, :: 1, Poa Pebbibinanbaaecapshssann is 55 
Silver Lake, Repided. Nos, 0, 66.00; No. 1. $6.50, 

No. 2, $7.00; No. 3, $7. 50 25 
Masons’ id No. 3%, $1 50; No. Viet .00; 

a No. , 

Masons’ Colored Cotton. ...........scc-sscccessssesesees an 845 
Wage Sones. No 18, $3.75; No 19, a. wold ae. 








Lumber Tools, 






Ring peavies, *‘ Blue Line’’ finish...... 8 doz $20.00 
Ring peavies, common finish.............. # doz $18 00 
Steel socket peavies.. ie ckeekes oas dines 8 doz $21 00 
Mall. iron sock« t peavies.. .-B doz $19 00 
Cant hooks, *‘ Blue Line’’ finis --B doz $16 00 
Cant hooks, common finish..... ee = doz $14 00 
Cant hook’s mall. socket clasp, ‘* Blu 

eEMees RIRUUIR , pccheinnscesnensaacbepanawassaien ? doz $16 00 
Cant hooks, mall, socket clasp, some 

IIIT. cshac aceunciatercdeceteremeeeetacestaeene ® doz $1450 


Cant hooks, clip clasp, ‘“‘Blue Line”’ fin.. @ doz $14 

Cant hooks, clip clasp, common finish...® doz $12 

Hand spikes basnaidelenlae ® doz 6 ft., $1500; 8 ft., $20 00 
Pike poles, pike and hook— 

2ft. 14ft. 16 ft. 18 ft. 20 ft. 

® doz,............ $11. - $1250 $1450 $1750 $2150 
Pike poles, pike only, B 

02.. $10 00 $1100 $1300 $1600 $2000 


A poles, —— rome . 
seats thas $e 08 $12 00 $16 00 


Natls (wire). 
































$7 00 
Setting poles-dor fox ad o bend beg a 
Swamp caauees -.-® doz $18 00 


Sliding Door, hinge = t Brass...8 th 35c dis 20@25 
Sliding Door, Iron, Painted® foot 40 dis 041085 








Atkins’ silver steel diamond X cuts. 
Atkins’ concave tooth Dexter X cuts... 


seeeee 
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New List, poppnains ie. & Supplement Jan- 














































































List July 14 1887.............ssccccsseseee -worseee dis60£10 - 
Salem Standard Penny Nails, @keg card, Fate we Atxias, open pow premend X cuts.. see: ~ pmerioas | ys opgreo all kinds oT 
| A+teing’ hollow back X cuts........++0000,,..,.21@ : Rae RCE Be ENED ocscssrezecowesnces + sosstants 
Nuts and Washers. Atkins’ shingle, mulay, drag, &e.....0..000...... dis 45 | Swedes pron carpet tacks all kinds .. ‘ 
Bise of bolt 1M......... a 518 6 ch Boh ilk Saw Frames. Swedes iyo Ueboleterers” tacks............ 
Senegal , . A ite, Vermont inn wedes iron tac 5&5 
pe Fs b Ti 64 a6 a4 $%4 Red, polished & varnished ® doz aise HO} Tinned Swedes i iron a Upholsterers’ tacks Toor. dB 
In lots ies than 100 ths, # fm aad 401i boxce POR, atbcemee e wae Daan <soeveer SQ TORS 
eet leO Tt 8. Genctbie. Morrill Saw Sets Novi $15.00; No 3 ann porte Copper finishing and trunk nails. 
qakle | ( oy & Beckley M — aay ii dis # Atkins’ adjustable pen yy Finishing “saa. ‘sivsditts aidan ET SOY 50 
a e’ sg Th ree ere a 8 0 neeecrcesessoes cocscsssssccccces PUOS BO UD | Tl. woman naile and mina’ }.,.b. 
Turner Etesncut — does i 350 | Atkins’ ak a peonrmennerape Pdoz $7 00 ed a 
akum. ° inne mh uaa 70& 
re Tee Hatch, Counter, No. 7 alinemamiaal ® doz $21.00 | Trunk and clout nails ......... 601045 
ri Hatch, Tea, No. 16].................. 8 doz *6.75@7.y0 | Tinned trunk and clout nails... &i0k5 
Yee Chatilion’s Grocers ... dis 50 | Basket nails 60410 
Famil Leni om _> isi cad dis 30@30£10 —— —_ F porary <9 a eaneameemae @iktoalo 0 
Zinc and Tin... ‘ dis65&10@70 | Scale Beams, ST ee eS Sere ete ceenee ore vncccsens 
Brass and Copper........... is 50&10@5u 41045 dis 50£19@5041045 Tinned cap REMIIE DRED. cceccccssscerensauccrsbadtee 
Malleable penis 8), No. 1, $3.60; No. 2, $4.00; Scrapers, Tinware 
FAO, S, WOW OR crrenssrescomsaressocsed dis 10@ 10&10 | Adjustable Box Scraper (S. R. & L. Co. ,. aJ as 
Packing, Steam. dis #0&10 | Stamped, Japan Pieced, ~~ J = 20. 1887...... 
N. Y. Belting & Packing Co 4: 60 Ss dis 60 Box, 1 Handle desdedieinaadiaiell ee doz $4.00 dis 10 eee eeeeee Cee eeeres peeeseeessecses teeeeeeess 5@ 75&10 pe, 
American Pack oni ili ....10@11¢ Foo ee eeeccsces « = ete aeseesece dis 50£10@60 Tobacco ae 
OS NE EE RS RIES 1 crew Drivers, terprise Mfg. Co. (Ch ion)...... 
Italian Packing..............cccccesssesereeeesee-eed 3@14e | Stanley R. & L. Co. ’s Varnished Handles dis 65410 pemsenianens —— ae 
NEE IIIT us <ouscdiasansconns<cncontibecvaséuseuss 15@17¢ eS. & L. Co.’s Black ma py ne 10 on dis 
Pencils, nterchangeable............... doz $ is B ’ eeccececcoeecccees concoene: 35@40 
Faber’s Carpenters? ....cssss.sssccsseee high list, dis 50 serews, menvnnt - Ibe dos poles 
Faber’s Round Gilt....................06 @ ero $5.25 net Wood Screws—List Jan 27, 1887. Delusion, I rooms cron esones ¥ gross $18 00 15 
">" ne eo $4.50 net | Flat head irom..........cceecccseecsses cosee - dis 70128 Trawom Lifters. 
ee ee gro $6.75 net | Round head iron...............scseesseeee . dis 65 | 8 > | Wollensak’s Patent... dis 50 
DURBIN S COT ROEOE Bc icecesee evra rcesas cose reste dis qiat nope tenes. dis 65 rt. Twine. BC. P. 
anenen un TESS ..ccccccsccccsesseses dis 69 s 
Railroad, 5 to,6 Ib... $12 dis 6045@60.810 | Flat head bronze . 65 | 2S | No. 12, Flax Twine, Send > Relies 
07 Ibs... -.» $13 dis 6045@6410 | Round head bronze J pas | No.1 | gand ; 
achine, fla ron wis 55 1Te res 
Pinking Irons Machine, fat head. | No ‘and o =e Ee 
achine, roun RPE Re: 56 0. teseee 
WOES cicenhs-autn ing Bagi 65c. net _oone and - head a halk Line Gatton, Pts: Balls...... ~iee 
Picture Nails. = See Space aa 5 &10@55.410410 on Line, ieee Br eS bbe 
Brass head, Sargent’s list. } Beneh, wood, beech, per dozen $2.25... 2-Ply Hemp, % th Balls (Spring Twine) 12 
a “4 “ : “ — 50410810 French. wood. hickory Seine re od - {Ball Baiis Poccrecees re enceeeccccce secece 
rass he combina?’ 'n list..................dis | and, w &10&5 y st es eeene. seeenees eee 
Porcelain head Sargent’slist, dis... 50410410 or coach dis 6634@70 | Cotton Wrapping. 5 Balls to fh... 15@ 
Porcelain head, combination list........... dis 40£10 Coach, patent gimlet point............ 6760 005K5 Vises. 
OE edd el - +. eee eee i SOO COREE EEE RHO e ee eee EEE e OOee eee | 5@60 
L. & I>J. nae — dis 25 | Hand rail, Sargent’s. ............-...-sseresecerases 10 ~ eg bj POM ES SAS Bs STF dimorne Dies 
; Pliers and N1 rs. Hand rail, Humason, pecking & Co.’s70& 10 @ 75 ee ee “20 &5@25 
Button’s Patent .. Ppe " dis 30410@40 Hand rail, Am Screw Co......c.....ccssscsssesesse ensees 7% Stephen’ 8... Ra 25 
Hall’s Pat. Compound ‘Lever ‘Cutting Nippers F Saw er * Saw Filers. Wentworth’s Cocccccecccccceeccccces dis20&10 
No. 2, 5in., $13. id No. 4, ve in., +» $21 00 8 Pt A Shea PRO sii nnanseoctnsentsanertins P'doz sets $6 00 | Saw filers, ~~ 8. ne ssesneeeees ee DQG 
=... 18 20410@33' aia asher atters. 
en I cine che pa ous baseaeeaaee “ American (Cast) Iron.............. eeNOTE &5 | Smith’s Patent .............. B doz $1200, die is AOA 
3 S. & W. Cast Steel .. dota csedconsdllll GD 1 2 PUIIENIIN sacce ,connuell eae Hooks and Shears | J ohnson’s .........0....ccccesseseeeeee @_doz $11 00, dis 3844 
S. & W. Tinners’ Cutting Sipps ss aealh gernargs s Lamp Srinamners vodhecebescwenes ) p des a awner ea a0 os vel. eens ee ee eae an ses 
per cent. dis inners Ratciaewnts is 20 ppleton’s.. dis 
Plumbs and Levels. Heinsch’s List. Dec. 1881.................. » dis GO &IOAS | BOnney’s..ccccvescoeccocecesccecooscsssonssessessoseeees dis 30410 
Standard Listescnvnmeveronon ectccined « \ teppimamamindia aaah oy remaamaaaaa dis 33% Well Wheels. 
DMMINIE Ena <iconconccrecaesesalabeanciaceeee eames dis 45410 ro awe. $in., $2.00; 10 in., $2.59; 12i 
Pocket levels... --dis 70£10@70 ai0e10 Lester, conuplete, $10.00..............sceseeeseeeeeeees dis 25 ahs wise N ow List J peg on 
Davis’ inetinosssters...... soeeees rm dis 10&10 | Rogers, complete, $4.00. ..........cscesce-ceecenesees dis 25 Brass and Coppe Sous noone Ys soomnt ret we 
ost Hole and Tree Augers, Sheaves. right and annealed, Nos. T0&5@ 72 
Fletcher Post Hole Augers os + ab. din 10 | Sliding Door R. & E. tistDec 18, 1885... dis 55az “ “ Hos. 19 @ %...dis 72 : 
Bureka Diggers... » Won $16 00 ry 00 gains Door, Patent Roller.........di 8 mee Coppered Nos. 0 to 18, market li list.....dis 65410@70 
EAI Sanceccemievied scsi ckoebtial doz $8.00 @9 00 ag Or 38 Se tel wg tear | Galvanized Nos. 0 to 18 
Vaughan’s Hollow Tube Post Hole peessaseual $24.00 wneing Door, Runte's Ante-Sristiondes. “diveoee? ery on earnest 3 dpc dompeanaiangemy 
dis40 | Sliding Door. Moore’s Anti. ‘Friction vsweeeesis 60 | Tine Vire..... s 
White M ween Parers. doz $5 Sliding Shutter. R. &. E. list.............. dis idea? Tinned Broom Wire... 
paw & at > ana seserensoonsnones ® doz SO 85.50 Sliding Shutter, Sargent’ . tis nonied eoe is 60£10 | Annealed Grape, Nos. 10 to 14 dis 70 
Recsler Vepenruneeerr Os oo Sliding Shutter, Reading a Rcnesvactes dis Soke 10 Stubs Steel Wire regular...............8600.@t dis30 
Pruning Hooks and Shears, a Moore's Anti-Frietion New list, dis 60 W rencnes. 
Ship Tools, 
Disst . s Coe’s genuine, cash in din ARYB .ccceercs.00s0000008 6543 
Bae Eo eetnet Prenlng Book ond Baw, | Ls, & LJ. Whale cccssenneemermenensernesren dis 20 & 5 | Girard Standard..............000ediscount 70d10 
Disston’s Pruning Hook.....® doz $12.00 dis zal Shovels and Tongs. Agricultural.. liscount 804 10@80&1045 
E, S. Lee d& Co.'s Prumer.s.ccs.cceessesssssssesseeeens dis 40 | Iron Head... dis 6010@6081085 | Y REISE sarseoarcins weveorssenoonoonttns le HESS 
Pruning Shears ............ doz 3.75@$4.00 net | Brass Head................ccccccccccessssseeeeeseess 604104 16 Goes" pattern, malieabie... aaa gle ods 
Coes’ pattern, wrought "dis 80410@80 £1 
Hot Hoare ..... Gocoens py td Buffalo metallic, S. 8. & Co.. new y list... dis 50425 
same seated a povens SOL | Batler’s flour sifters .. sesseeres® doz $2 00 TINNERS’ STOCK 
Japanned Side..... “discount 6636410 Slates. ; 38 wth 
Japanned Clothes Line.............00. discount 60410 | School, by case... - - dis 50&5@5us 10 
Pumps. Spoke Shaves. Banca per Ib. tpt 
Cistern, best makerS............c.:.000-++s 60) | TRON. ....-sereersesrereesnersnenerennvensrssesees 
Pitcher spout, best makers...dis Boi 106 1010 Wood 
Pitcher spout, cheaper goods... dis 70&5@7041045 Spoke Trimmers. Bpelter. 
Punches, BOnmey’S...servesseomereresresseeessensses ® doz $10.00 dis 6 | American, cash, ® D......... vse 476@5e 
Beddlers’ ooh OAT E 2 dos. rood quality, 60@65¢ StOarns’......cerererceeceeeerese-eee GOB $9.00 dis 20410 aoe Tin ‘Plate. 

Bemis all Co.’s Cas’ “ila: is Spoons. (C 12x12 225 sheets ieneeiiiia aa 87% 
Bemis & Call Oe." 8 Springfield soenet a aie dis 0&5 Resting peens sesseesree Gis 25d2 | (X 14x20 112 sheets jolseaingadess same 37% 
Solid Tinner.........mcceneene PB doz. $1.44, dis 55 } Britan «see eee eee oe S60L10@6041041' | DC 1244x17 100 (RN 5 5 75 
Rails, Wm — rs Mig Gc + CeO DX 12 yg Sales elatan 

H rR. E lier Ge Se Steel Giver Plated, pay $15.00 | LC 10x14 225 sheets.. 


10 | [C 20x28 112 sheets....... 
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IRON TRADE REVIEW. 











TRAVELER'S RECISTER. 


Standard Time. 
In effect May 15, 7:30 p. m. : 
_L. R’y—"The Nicke! Plate.” 
ea ah dace t : ARRIVE. pepaee 
Buffalo Passenger ial 10 S : » hace “= 
ne . 440pm 54am 








WESTWARD. ARRIVE, DEPART. 
Chicago Passenger.....c.--cersecsererreeere 6 90 & 
446pm 45l1pm 


i ? BE TIMOT «cc ccceeeccceee 
Fortoria Passenger. 44D ™ 8 3) Bim 
Rocky River Accommodation departs 7:40 a. 


mm etd Accommodation departs 6:24 a. m., 9:10 0 


.m., 5:15 p. m. : : 

" Ali trains daily, except Sunday. 
Cleveland & Pittsburg. 

ARRIVE. papers. 
fi York Express............. 1255p m ¢@ 4° am 
ped York Express ....-....-.- 636 pm y e pm 
Alliance Accommodation..... 935 am 3. pm 
Ravenna Accommodation... | 85a =, = pm 
Night Express.....0---e--00- * 5 3am e = pm 
Bedford Accommodation... os 1 Bd rT, 

i gat 12:10 p.m. has 1 uf- 
tet Glaeper from Uleveland to New York, arriv- 
ing in New York at 7:50 next morning. mae 

*Daily; all other trains daily a unday. 
n & Pan Handle Route 
wt ye c ARRIVE. DEPART. 


.&C.Ry.Co. 
Akron, Col, 2 Cin. “Fizer” 540pm — 8108m 
Akron, C>*. & Cin. Nig e.n 3 


Boy x th cenccaguonnnnede soon Sete 
Akron & Orrville Accom...... ; 415 pm 
The 8 p. m. train runs daily. Hleseat Pullman 
palace sleeping cars attached. All other trains 
daily except Sunday. 
New York, Pennsylvania and Ohio. 

ARRIVE. DEPART. 
wu. 15 58am *8 Bam 
*1055am %3 O0vm 
+6 40am 


.Y. & Pitts. Express...... 
Past N. Y. & Pitts. Kxpress.. 
Mahoning Accommodation.. See 
Pittsburg oy = ge t p 

own anew. apagses 
nee qf, oe Pitts Local 
ing Val Accom 4 
eed Express... ~ tl k-4 rm 1110pm 
New York Express...-. .. 800 p ™ 
“# Daily. + Daily except Sunday. 
t Monday. 
ne Lake Snore & Michigan Southern Railroad. 
Arrive Depart 
TRAINS GOING RAST. from West. _ Kast. 


imited Ex...... 25am *255am 
ned Fo Uinied ris of Ste SBE 






*4 30pm 


Daliy” ez: 


.s. 
Ne 26, Elyria Accom am. 
=a Tolode Sinaky. #10 05a m +10 5am 


com. via andus y saobaces pi Be dade tio i da 

: r oT. Pw - ” g a m 
No. 10, N. ¥. & Boston had aoes 
. 9 400m 110 0pm 
No 26, CONNEAUT ACCOM.. .....-cesrersseereeee : tH pm 


Arrive 
TRAINS GOING WEST. from East. 


1, fast Limited Ex..... *12 15am 
Nos, Cleveland Kxpress *2 15am % 
No. 3. Chi. Ex. via Sand’y.. 15 20am 15.3 
Ho. Mich. Acsie N ove sehttaaiaiaseon 

. via Nor- 
a Salk and Sandusky. #12 50pm 3 20pm 
No. 5. ios St. Louis . Chi- eh tine “0h Shae 


West. 
*12 15am 
am 
am 


A. accmssnebineodn 


+8 

in for Nottingham— Depart8:15a. m, 

Boar ty m3 Zovernine, leave Nottingham at 
: 3:45 p. m. ‘ 

6:50 0. mone teks Daily. +Daily except Sune 
lay. .Daily except Monday. 

‘A local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:35 a. m., arrives Grand Central Depot, New 
York 7:30 a. m. 7 ; 

f ation as to trains and con- 
ae oe as the Union Ticket Office, corner 
Bank & Superior-sts., under Mercantile Bank. 
M. E. GAUL. A. J. SMITH, . 

Vity Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Railroad. 
Arrive.—Canton, Sherrodsville and Coshocton 


.m., 7 00 p.m. 
Bt dee 50 a.m. . *7 14 p.m. 
Bedford—*7:50 a.m.. 1:05 p.m., 7 16 p.m. 
Newbureh and Miles avenue—7:10 a.m.. 4:15, 


p,m. 5:33 p.m. 
} sare Sher’dsville & Cosh’t’n—7:00 a.m. and 
:10 p.m. 
—*8:38 a.m. and *8:36 p.m. 
fen 8.38 oe 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Newburgh and Miles Avenue—t:12 a.m., 2:00 


apn ay with * run daily. All others 


daily except Sunday. 


WHEELING & LAKE ERIE 


riME TABLE—IN EFFECT SEPT. 4, 1887, 
Central Standard time. 
EASTWARD. | No.5. No, 7. |No, 9.*|No. 1.¢ 


Toledo......... wiv 745am) 100 PM! 400 PM) 0... 
4 53 






























































Yak Harbor..ar 8 1 Et Sy Benen 
a 3 't WM Slskentaneid 
| BBB... 1. OBB... deasccemens 
940 [248 | 687 eccessen.. 
Monroevuile.iv, 9 58 305 |701 | 310am 
Norwalk ....... ~ 1015 3 22 717 | $22 
eilington 11 05 413 8 08 403 
ton... 11 53 5 05 8 55pm! 447 
Orrville 1220 pm} 5 35 5 15am) 5 15* 
rrviile. 12 40 5 40 700 7 00 
Massillon 1 20 6 20 742 7 42 
Massillon 120 6 20 742 7 42 
Navarre 135 6 35 8 00 8 00 
Valley yune.iv.| 2 15 7 20 8 45 8 45 
NewCumberl’d| 2 28 7 33 95 9 05 
Snerroasviue...| 2 40 745 9 25 9 2% 
Leesville .....0.| 248 753 9 40 9 40 
Bowerston....ar| 255pm} 8 00pm | 950am |_9 50am 
Canal Dover.....; 342 pw| 7 30pm }........... AOE» 
ew Comerst’n| 4 28 6 30 aw ee 
Cambridge. 5 25 7 30 ottesss 
Macksburg ...... | 6 56 9 03 seo 
Marietta........ar! 810 pMllO 15am | .........ccleccccceeeee 
WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2*, 
Marietta ...... Iv; 650 am/12 15 pm}............ ES 
Macksbureg ...... 8 oe Pewee, Sa ears 
Campbridge...... | 9 40 3 00 
New Comerst’n!10 50 400... 
Vanal Dover...../11 32 am) 4.40PM ooo. seceeeecsee 
Bowerston........ 11 254m) 345PM | 6 35 am).... 
Leesville..........)11 32 3 55 | i eres 
Sherrodsville....1140 | 410 663 
New Cumberl’d 11 52 | #25 eR Eee 
Valley Junc..... 12 20 PM| 5602 | 725 
Navarre........... 11250 =| 535 J] ig emer 
Massillon | RB FORO BBB. bicccccernecs 
140 [6250 | 863 [occ 
145 635° | 858 Ad 
218 | 702 928 530 am 
305 (743 (1015 | 620 
355 | 82% (1125 72 
| 407 835 /1137 735 
we { 23 (915 (|1155 | 751 
-| 39 9 29 112 10 ex 8 06 < 
«| 455 945 1228 | 823 
oe ee 1253 | 8 45 
Toledo..........ar) 615 pu 1045* | 150 pm! 9 404m 
No. 27|No. 25|Huron Divis’n.|/No. 26|No. 24 





anette 9 3%am/ Ar.. Huron eo. Se 
iets 912 /|Friese Landing; 130 
eee ee |} 145 6 55 


Ar 32 | \r 835 
224° pm} 8 [5am’...Monroeville..| 230pm! 8 104™ 
* Daily. 

No. 23 leaves Norwalk 6:05a. m. arrives Milan 
6:30a.m No. 24 leaves Milan 6:45 a. m., arrives 
Norwalk 7:05 a. m. 

This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points Kast. 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
8 ** and Bowerston. 
and Akron, Youngstowa and 
Pittsburgh. 
*; Chicago, Ase. Youngstown and Pitts- 
urgh. 
M. D. WOODFORD, JAMES M. HALL : 
Gen’!] Manager Gen’! Pass. Agt. 
sepslieetronnesines sie a 


Scioto Valley Railway 


TIME TABLE. 
In effect Aug. 8, 1886. 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 








oo - 


























TRAINS GOING SOUTH 

STATIONS. |_ No. 2.) No. 4. ) No. 6. 
Columbua............ Ly 7 00 a.m|11 25 a m! 530 p.m 

Valley Crossing... | 722 *“ Ht 3. Lao 

bo “ [1258 “* | 604 ** 

** {12 12 p.m 6 20 ‘* 

** 112 3% 6 42 ** 

* heee loo 

te | 135 “ 750 “ 

“/3n © | $30 “ 

‘ 2 20 “ 8 38 “oe 

Te eee 

* | 250 | 908 * 

‘ 309 ity 9 2 oe 

Portsmouth ......... 1100 * | 335 ** | 950 “ 

Sciotoville...... ..... 11i6 “ | 351 ** |1006 * 

, Wheelersburg...... 1122 ‘ | 357 “ 11012 “* 

| Haveraill ............ 1143 “ | 418 ‘* /1033 * 

Hanging Rock...... 1154 * | 429 ** 11044 * 

Dn, 1204 p.m) 459 ‘* |1054 “ 

Petersburg ........... 1215 ‘ | 450 “* 11105 “ 
Ashland.............. Ar 12 45 p.m! 5 20 p.m!1135 p.m 





Trains Nos. 2 and 4 daily, except Sunday, 
Train‘ No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 


I. Wayne, Cigaua & Louisrile 


THE POPULAR ROUTE 
BETWEEN THE 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


1 3 MILES SHORTER 1 3 


—BETWE 


Fort Wayne and Indianapolis 
Than any other Route. 


QQ MILES RUGRTF® OO 
. By 3 HOURS, Between 
Louisville and Fort Wayne. 


—_—_—o- 
INo chance of Cars 
BETWEEN— 


Cincinnati and Fort Wayne, 
Via White Water Railroad. 


_All trains arrive and depart from Central 
Union Passenger Station Cincinnati, Corner 
Third Street and Central Avenue, 








DIRECT CONNECTION 


At Fort Wayne with L. S. & M. S. Trains for all 
points North and East. 


Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 


W.W. WORTHINGTON, aa 3 pc aergy . 
en’! Supt. en’] Ticket A 
FORT WAYNE. IND. ~ ne 





New York, Lake Erie & 
Western R. R. 





COMMENCING 


July 1, 1SSs7) 


—THE NEW— 
Lake Erie & Western R. R., 


Lessee New York, Penn. & Ohio R. R. 


—WILL PLACE ON SALE— 


THOUSAND MILE TICKETS 


good one year from date of issue, at the rate of 


$20.00. 


These tickets will be accepted for passage not 
only on all divisions of the R 7.2.20. & Be 
but also over the entire “Erie” system, in like 
manner. Mileage tickets issued hy he * Erie’’ 

0. R. R. 





will be accepted over the N. Y., P. 
Their use will not be contined to one person only, 
' but when issued to the heav of a family, will be 

good for any members hereof. or for the entire 
family when traveling together; and « hen issued 
to business houses or firms, they can be used by 
any one member or representative thereof trav- 
eling at their expense, but on'y by one person at 
a time. 

All mileage books purchased previous to July 

lst wil be accepted for passage over the entire 
“*Krie”’ system. 








Depot at Ontario street. ovvosit Huron street 
Valley Ratiway. 


From Akron.........++ss00« eB EO 0am 
From Canton..........---ceecseseeeseees ut 

From AKTrOD.......:.+:+sss sere 

From Valley Junction..........--seeesee 


745 
Trains leave depot, South Water Street. 
Cleveland, Lorain and Wheelina. 


Tae TRIO. .csseceocesqumaanouaanaian dint tebe 





TRAINS GUING NORTH. 




















STATIONS. No.1. | No.3. ) No.5. 
FY NY peearee Lv! 246 a.m‘ 847 a.m| 525 p.m 
Petersburg ........... 1315 “ (917 * | 555 © 
fronton .......... 1326 ** | 928 * | 606 “ 
Hanging Rock .... | 336 “ | 938 “* | 6 « 

| Havernill............. . i eeo * sf 

| Wheelersburg . * 11010 * ‘4 
Sciotoville.... ‘lie © « 
Portsmouth * {1032 * = 

ucasville 56 

Big Run “wa. o 


= 
So 
= 
CO F SDWAI-T-IMRWsS & 
SSSERSRSZENS 
= 





DEPART. ARRIVE. “ 
Wheeling Express.............00 6452 m 6 55pm | pyaverly. CCA Hg “ ij = “ ‘ 
Ubrichsville Express. ............4 0pm 9 20am) Chillicothe.” * 11255 p. ad 
am pont aneneonan " ia = - 
Mfer. : T 5 of every de- | Circleville......... : ” 48 ** 11007 “ 
J seription. Ashville............0. oa 210 “ 1029 ** 
1. Seat, J Awniasal Tent , Lockbourne ......... “ 1226 « [1043 * 
\ = = Valley Crossing... | 818 “ | 238 * 11055 “ 
Colutabus............ Ar| 840 a.m! 3 00 p.m'1] 17 p.m 













\ 





Water-proof Horse Clothing. &c. | 


10 and 12 Woodward Ave., (92-ly| VETROIT. Wi_H 


« | toall principal points in the United States and 
Canada. can be found at the following Stations: | 


© | nections and through time. call on our 
: BINSO 


WIIIA NAT Oe ee eco 

SEPSRSSSSSNTES 
. rie. 
: 























Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


| COUPON TICKETS, by the best routes and 





Columbus, Circieville, Kingston, Chillicoth 

pereny: Portsmouth, venice, A.C. aL P 
Ashiand. 

For further information relative to rates, con. 

x Ticke. 


| ‘) fos atte sbhesey Receiver. 


The Picturesaue Lehigh 
Vallev Route, 


Three through trains with Pallnan cars at- 

ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. m. 4:10 and 7:45 p. u., Buffalo 9:00 
a. M. and 4:40 and 10:00 p. w., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
she LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 


to passengers perfect freedom from the dense 


gers on lines using Bituminous Coal. 
E. B. BYINGTON, 





Gen’) "ass. & Ticket Ag’t. Columbus, Ohio. 


Anthracite Coal is used entirely, guaranteeing 


Gen’! Pass. Agent, Mauch Chunk, Pa 


NewYork, Penn. 2 Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 
——¢———_—— 


New York, Boston and the East. 


————_»—_—_—_ 


NORT H and S0 UTH THE SHORTEST AND QUICKEST ROUTE 


TO PITTSBURGH, WASHINGTON 
AND BALTIMOBE, AND 


THE SOUTHEAST. 
oe 
Vhange of time goes into effect May 22, 1887. 


Central, or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 





\ petaveee TEE LO 
No. 70, Pittsburgh Local Express.........*11 40 a m 







No. 61, New York Express... 








No. 61, Pittsburgh Express... 38 am 
No. 65, Fast New York Expre *1055a m 
No. 65, Pittsburgh Express,... *1055am 
No. 67, Pittsburgh Express.... 4+120pm 
No. 63, New York Express... ..... .* 800pm 
No. 69, Pittsburgh Express ................. *62pm 
No. 77. Youngstown Local .j..........000.04 *805am 


No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east. carries 

no passengers (except Monday) +120 pm 


* Daily .t Daily, except Sunday. 


4@-This is the only route by which passengers 
can _ reach Corry, Elmira, Binghampton. New 
York City and intermediate points witnout 
change. One change to Boston and New Englan? 
cities. 

Baggage checked through to all points East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Depot N.Y.,P.& O. Railroad, South Water 
streetand Viaduct, Cleveland. Ship by Erie 
Express. 


L. P. FARMER, Gen’! Pass. Agent, 
New York. 
A. E. CLARK, Ass’t Gen’! Pass. Agent, 
leveland, O. 
J. R. SHALER, General Superintendent, 
Cleveland, 0. 
M. L. FOUTS, Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, 0. 





Cleveland & Marietta R. R. 


New Through Line Between the Ohio River 
the Great Lakes. 


The popular line to Chicago, St. Paul, Milwau- 
kee, aupenpalis, and all points in the Great 
Northwest. Direct connection for the Pennsyl- 
vania Oil Fields and all points East and South- 
east. December 5, 1886. 





GOING NORTH. GOING SOUTH. 















































{ | 
| No.2. | No.4. | STATIONS. | No.3. | No.1. 
6 50 am|32 15 pw 'Iv..Marietta..ar| 8 10 pm}10 15 aw 
732 |1255 |... Whipple......) 72+ | 934 
742 | 105 Wer 4 | 719 9 24 
755 «| 118 a, 7 04 911 
804 | 12€ .. Macksburg...| 656 9 03 
813 1 34 ..«Dexter City...| 6 48 8 55 
835 | 155 ...-Caldwell......| 6 26 8 30 
8 45 205 Belle Valley...| 6 16 8 21 
908 | 227 .Pt. Pleasant...) 552 75 
920 | 240 ....Byesville.....! 5 40 7 45 
940 | 255 |...Cambridge....| 525 7 30 
005 |325 |..Kimbolton...) 458 | 703 
040 | 400 (|N.Comerstown| 428 6 30 
11 12am) 422pPmM)..Phillipsburg..| 402 610 
11 32 440 ..Canal Dover. 3 42 5 52 
50 5 00 . Valley June...) 3 20 5 30 
12 52pm! 8 13 am)...... Canton....... | 228 8 02 pw 
; 149 a ee Akron........| 132 7 05 
300 = {1030 .. Cleveland.....\1220 | 545 
123 5 33 pm|....Massillon we] 1 23 pM) 5 45 
2 40 \, ae ee: Creston......| 1152 4 38 
|; 410 825 Norwalk......)1013 | 258 
Rep Pees lew. oledo........| 745 |12 36 
12 05 455 = |....Coshocton....| 15 
| 205 655 sds... Zanesville .../11! 
1 25 ae. ies Newark. ....|12 
2 20 710 -Columbus.....| U1 
"ye See .- Cincinnati ...| 7 
Saskia conbek 7 05 «soe hicago......| 8 
1 42 A. M. |..Steubenville..| 1! 
FER Ree ...Pittsburgh... 12 05 1115 am 
No. 8. 
3 00 pm 
3 55 
ie rf 
ssdanessteecaal SECT RECS 
BRS Se I oan sen veppsnnses ; ri 
deshesastauancaieal PRIME Saket scoscsnsonsshecse sence 5 30 
eveceoeesoscess Belle Valley... .sseeseeeseoe | 5 45 
chats abebaa Point Pleasant................000+| § 96 
ev evenenessooseecs Byesville...... ee! 6 43 
tndunenniaal CAMbBTIdBe..............cceeereeeee | 7 OO 





Through coaches on trains Nos. 2 and 3, be- 
tween Marietta. Toledo and Cleveland. 

Church train leaves Cambridge, Sunday only, 
at 7:30 a. m.,andarrives at Mariert at 10:10 a, 


volumes of smoke that so greatly annoy passen- ™.j returning |. aves Marietta at 2:00 p. m., ar- 


riving at Cambridge at 4:40 p. m. 
A.T. WIKOFF, F. G. JEWETT, 
President. 











Gen. Pass. Agt. 


ic. 
multi 


aper, : 
Horse a 








IRON TRADE REVIEW. 


et ee 
ce aes tame erence eaten RAR a nd a aR A MR A AE CR A eM me 


689 








IX 10xl4 225 sheets .. 






























































































































































































































































































































































































































































Cleveland, 0, 


Lithograph Building. 
+ 





















“4 60000 S76 | jin omen ant BHOl-.snvnenrers gif | Plumbers,’ Steam and Gas Fitters’ Sup- Pittsburgh & Lake Erie Railroad. 
LX 12x12 225 shee t8 .....ccccereeesererervssses f piral, taper, cu OTF URS «++ coveservereovovesereveee plies. On and after May 22 1887, paswenger trains 
For each additic nal X add $1 25@62 25 iets Rteel. Grey Iron Fittings............. ...-.s0c008 so06 liscount 70 | Will depart from and arrive at the Pittsburgh 
er BS Ordinary 1x63 ees i6 and BDA VYarrreesrrrsrressrerereresserrses = 3 Brass Googs benessesesseeeevevvivcee d qevount 4 — sane Eee Depot at Pittsburgh, as follows, 
Ne ; 5-32, 4 eoseavocoen tor B: RE cdinthshatcacesdesineesoviees discoun 
te 14x20 eee recegeee 50 $4 40@450 : pool lex and 533, § ¥x5-16 — seeks ive Galvin Gate Pi bintriivesacasiniicere send discount 40 P. & L. E. R..R. Depart for— 
IC 12x12... ‘ i 465 a sad san BRD GE TBs neeooerinesernsol re gister eee SIE isscastildoniecveshsteiio net 50] No. 7, Cleveland, Bradford and Kast...... § 30 a.m 
1G 10x20 (Gutters 225 sheets). vee) | thesoanh Eeeube ical ni “Bo | Steam Ganges. nc discount 40 | No 5, Buffalo, Si. Louis, Cleveland... 7 45 a.m 
I el CEE AE ae ee ren ong me py a Eg ok ay pede om 
OMA Solder. BR ie pervert > 5 gccmaieltaaltctiateas? § soteh BE esc cddnkiccsbepiiddedpsetionte “en 75 | No.1. Fa a go a andall N 7. eis 
Half and Half, in bars warranted........ 4@26% | Horse rake steel, cut to saci crumible...5 | Sof Pipe & iittings, Mott's ist" - 8, Chicago, Cincinnail, Si. Louis, 110 ecm 
No. Ll, Refined or a eoecccccececcscscccecces ees ly . Hoe, crucible... con , r Tubes. 9 9; Bufla * Express i : 40 p.m 
ete Orn stalk CULLET, DOVEIOA........--crevvveeereereee vores ES OLR LE DERG SO ; ver Falls Accommodation p.m 
* 7 1, in bars....... wevkese’ i 
Zine. =< presen Alas Ce Beveled hoe and shovel te oon a ; wins . 11, Buffalo pe aap 30 p.m 
, Sescedeasvestbiiinds een en eg an Re eid. 
p LEAD. 4%@4 a) Spring on , eocaeenntgeereenin “ge WHOLESALE. No. 50. Beaver F alls Accommodation... 5 % ite 
SeaameanenannnT eATRIET 08 ORRIN |S iral and taper, cut to lengthz............ - Wholesale f. o. b. cars at Cleveland: 0. 8, alo and Cleveland Night Exp. a.m 
Pipe. — a 77s, discount 20 ‘per cent Tire, £1 16 thick and above... 3° | carbon Hill and Monday Creek ..........82 10@2 25 No. 2, Youngstown Accommodation... 933 e.m 
heat. P th... ‘7c. discount 20 per cent | Toe calk.........--+00++ “Deo | Massillon.......00. ..ecersersecscrersesesereereeeseees 50@2 65 No. 12. Chi Ci ti & St. Louis, 18$p.m 
“a 15, discount 20 per cent Plows: Bef MEIER, LUD covccsesacseseccessaconivbersversesss 295@3 10 | No. 12. Chicago, Cincinnati Pp. 
Py pee PADIO 2.0055. cesvoresees rit . discount 20 per cent Axle billets ie eh cit coer nee umananel ?"75@3 06 x rs Rafal ° Express, TG — o> .m 
2 a ae ” 5@ 0 incin. ouis and Clevelan p.m 
Seathed hak SMAI AE IS sossreoeeccenrescn-nenore 165 —— Shoes cut to length and tapered... sereege® | § eeeUr RR 2 00@235 | No; 10, Cleveland & Buffalo Sxerees 20) " pm 
Babbit Metal. Scyth © back St@el....cccsccsseesseeceresserser-seseesseeses Se was "2 00@2 5 Pittsb burgh & Lake Erie trains Nos. 3,4 = 
N PU Pid64@7e | Grain drill bars...... S02, | Mew Hanalioisscssccsccoceccsereecocccosee 200 | 1] and 12 daily. 
Grain drill poimts...cosvse..-.sccscseresssowsiseess sents : ig hem woeotiacctewcgll 1 15@1 W. C. QUINCY, General Man 
Rolling coulter blanks, cut and sae re i eccl R.W.J ONES, Master of Teanmpertalion. 
Lhresher Teeth........... “Sige | Connotton REPPERT, Ticket Agent. 
et ee w-Biee | Ocmmotton, tai cacccscncsnscsoncanocescpneotenen 2 | A.D. SMITH. Gen'l Pate. Aut. Pitts 
on bv vctitonscectvcluillevied ie Torms mie mont? «3 ae cent. discount for Anipeaiise Boas oe 
ATIZONB......-.ccccrcersscecovesscesesecrsonsoese cores cash. if renee OES. k Anthracite eee 04 T Oo 
{RON AN os hi} be Best cast eee 8 ib aoe ees 27 | 
whesed Extra cast... eve 164@170 RETAIL.— Delivered. 
1% to4 by % tol inch OLE eee re 2 10 Round ray Pai me Massillon Lump we ‘ 65 
15610 8 by Ste to) nd ercrcrscncn80 | Soa gu seereesso weet 160 | Carbon Hill and Monday Creek. amp... 360 | 
14% &15% by 36 to %.. fe owe double | sneer ooo Sua eorermaets ine Carbon i and Monday Creek, nut... = 
A sieve ee ct eel egg mm her a mee 10s | Straiteville, nut ge $1 | LOOKING FOR 
mound and Souare. oa quality P. ra Lump 5 75@4 00 | 
al uali 8¢ New Hazelton Lump 275 | 
us inch... Jibs a 30 ira taal aaa. Ist quality... 154 | New Hazelton Nut. 2 50 | LO CAT | oO N Ss. 
234 go vs Selatan, Ji ceesnccnmmanacins « S ie wilt doaschae a Combes Lap rcibtribo sehen HS 
PS E. Bi MRS le Bae at : and % i SR Gea eat 
4% to % neccesseccesveeecoesesesscseveesssesores sucess $4 $4 ge }%, %, 11-16 and % inch diam "400 a on cues by one load. = saa ADDRESS THE 
41% to5 Te eererorsccssnoressoesnegusoes Rolls and Castings. a (aloe. estn 4 a aii Al 
sr. Furnace floor and straightening mates.....1)4c 
% to 1% Unch...-sseeeessoseeeeenseseseeersssvereecscsonite’ OD Housings ana castings not otherwise eee, i OILs. | ; Ss] 
2 ree aise! Pure Olls. Packages mcludel. Pittsburg, Crawford Co., Kan. 
5 On) water Studi la idebetintncedeckaae 1 boxes. SS Se ae , rm. winter bleac per cae 
MAA iss mad Hoops. Bpindles s ot sosnting | — = access sdqneécaes . 201 ¥ Waele, winter bleached per gall..............0004: 60@65 | In the Great Western Coal Fields. Town har 
1% to 4, Nos. 13 tO 15......sceceeeseereeeeetenersees cnneee Bend rolls and a = . + et remeaeone wit 018 pone yaa Ln “teal ie a . = _ B.. 
1% to 2, fe? ‘¢ , ; = aaa Rolling mill castings under 50ID...... .........000 2 ¢| Lard oil, extra W.5 bushel to five cents. Pittsburg is destined to be 
, and ; r iiidecdineet. | Spur and bevel wheels, 3°} do No.1do the largest manufacturing town in the South- 
pone seme | Spur and bevel wheels, small... 34e | do No, 2do west. schools, and surrounded by good 
1% to ‘ b 4 and 5-16 inch.. 236 | Pulleys up to 30 inches............-..000-eeseeceeseeceees : 4 : ES mers! “ seats farming district. 
1 tol aby ts and 5-16 inoh... 2 45 | Pulleys over 30 inches... ‘ 4 pe ou. P 
% to is by % on 5-16 inch... ee 6 | Engine castings, isnt coesecesennevedeannes oo6nenbnnsenes P C) P gpoes 
le to ™& by 34 and 5-16 imoh........-..eeerereree-seee Engine castings, heavy pong ogg a EE THE IRWIN & REBER 
Halt Oval and Half Round. : SCRAP IRON AND OLD METAL Cotton x oil, whi Saeinie 
. lio AR@AS 
Se #23 00 i 
No: wrought sora as | evita abating iseis- EXPANDING WATER CONDUCTOR. 
Faeroe trom burnt iron) cc 1080 | QaBitol Cylinder 5 shiniebaaiiaimnin ome 
per eee a A 1300 | Kidorado Engine S. S. S$, Conductor Co. 
By ttt RR es On te as bese 2.65 | Pines and flues (Clean)..........-0++-s++e000 13 0? | Porpentine. per gal 
1% to 6 by % t0 8-16. Det dl Jeleg Pines and 1308 atin | ti 
Ss ee ron. see eeeeeeeeeeeeee Leade' 
No. 22 to 24. pao pagan 28 00 | 168 Lacock Street, 
No. 4 to 26. Light sheet | BIE Sac Ssactcincas’ scharsanacignes ax Sd 10 or LAKE RIDE) ALLEGHENY, PA. 
Ne on een htt aan diens stautibosadvs 1 fal | 
ee Machinery Steel Wroumnt meg = yi: ue 3 O u rs Every Evening | Toe STANDING SEAM 
y ; Cru- Bessemer & Cast borings... nts ae - 1100 EXCEPT SUNDAY. allows of an easy and 
Irdinary sizes, 3 to \ cible.  open-h’rth. | Malleable iron.. apenggeenrroossooeneerens ae oo a tat Wis ta Shinde secure fastening, keeping 
{Lae $5 | Seetcieetenss se | Glevalend Liantoregs Se.'s | the pipe far enough from 
$6 ond Fi 6 0.3 iM annnnorne § 374 | Old iron T ris erenveoreerersesere gross tons $27 00) A MI ERICAN EAGLE, mh melee aes Pot 
T<BB Drcrccccccccsccocccccssecescoses 6 8 =—=—s_—i<$“=“ ‘assis MR, FOR eel PEERS 2. cccccencocnce ccocovecccecceneccssscosansese | oO 
7-32 Snteteeeneae 9 84 — i RS ORR APN SAS 2000] Leaves foot of Superior street at 7:30 p. m., | head, run down thee ut, 
Square, Flat and Octagon, }4c. extra through- | Old ENE a pipinaddumnescoepeeneuwenielnnigal per Ib f returning at 10:30, giving 3 hours on Lake Erie. rr not the wall ; an will 
¢ li | No. ° Tass a 
gtd specified lengths, }c. extra. Heavy yellow Drass ........ssssseeeee seen ei FARE ONLY 25 CENTS. open, in case of "freezing, 
agemer Sum Gree. Light voy ae erences 8 | No Liquors allowed on Board. so as to prevent bursting, 
: ts. ® BD. a. Lead 3 Masic for Dancing by Prof. Balas Orchestra.| and still remain double- 
Crucible cast steel...........sesse+ enenene ensdetseseesn r Sl Oe Caen enn ee gel 3% T. F. NEWMAN. H. R ROGERS. ed snd water-tight. 
CS AL MR Ee RIE Pree’t. Mitleoe. lock 
Steel. PIPE, WROUCH , 
3 ; RY) FARE 
8 Refined Cast reek -guare, Flat Standard Wrought Iron Lap Welded Steam | SPECIAL LAKE RIVES EVE t 
Bes : oer Setenen and Round. Cents. | and Gas Pipe. SATURDAY AFTERNOON, 3:30.) 25 Cents 
56 to 2 inches, inclusive.......ccee seccorecssors -cooseees 9 i 3 : 32 = 
1-16 and 2% to 3 incheB..........see-sereeeerereeeseenlO 23% ae gox $28 e3 
% and 3h f 9S tnees..  aesnedssane REnbeeneeeeecialeasueanll M4 384 sf 8 | a 3 Fs za 
x eccccncveeptosveséoueuen he =e 
; is no | ed tae get eNeE e My| 535 2 “a | ee | BO [oe «<|Wiade in 6 foot lengths of 
i: ee yuo) mm [om few | oe | _ a single sheet of 
Oil well steal SopmbiRG..cc.sckscc0scesescscnsactsccensoeed p 42 004 0 F 
sect Hiei 35 |g |S | sate | oe SOFT STEEL, 
TY ig TE Bas & Ps & 84 005 007 -109 
To 21 gau Ry m, . a a eeu rth. 3 on iB ooo 0 92% at Galvanized, Kalamined 
°o 2 a ’ 4 am ° = , 
io. extie for each sdditionsl gauge. Cut to| 5 114". 2% 012% | 017 140 Such as are desired by all Manufacturers or Lashed. 
multiplss or specified lengths, 4c. sare, ae = — - is 
Miscellaneous Cast Steel. eve . 
361 0B 0 32 154 
Augur and augur bit .. 3 ae () N ¢ V A 
Axle steel for wagons. 3 24... oi om $4 ™ "Ana -— DETR IT A D LE EL ND 
Frog points and plates 5% ie 900 070 086 "298 
Frog size bars «non 4 4. | 1066 | 08 | 100 | ‘237 = a Steam Naviga ion Company, 
Skate Steel cvccnc conenenenecccoccsocosseoncececcscsoeesocoeoee 4% ss 434... 2 = 19 : br 4 ® S (Office Wharf 23 River St 
patios. poveled ail aces ein cetecds Rataaiba a cakanacaliec a 3 : sve 376 i 3.00 a0 n rl n n fi. oratrortesn 
BDIS CULLOTY...-ceccc.ceccccccceccccccccceses socscseeeceses =] b 28 7 2.00 "301 
Table Cutlery, novelas schineteiadep cathenasiaaslibiiabibann 4 o 
pee spring Cy a seeeeeeeeceeeseesescoesasecconees . = : : se 3% _ Cleveland and Detroit. 
Pike and cant hoo sosencerenserecensecseesocsenne 7 a9 366 
Coal and granite Wedge .........csessecssssesseseenee 7 3 10 “ on &e 375 MACKINAC ISLAND, 
PPUeTTTIIT eI ee ier eee rrr pee <oomae ieee 
Srna aac (machinery camldaaion: $2) | OR | FR can St.lgnace, Alpena, Cheybogan, Harrisville, 
stee : . 
ad erank pins and iathe spindies......... 74) 1. | 5800 | om SB 0800DA, BAND BEACH, | 
Piston rods, Plain ............cccccccsceee ‘ee i on Lo 
Piston rods, forged to shape: 4 silat insipid sccsintinnaeoaanainatenancviininstkesl Port Tr. es City. ouse, 
LAS) DATS, DIBID...-cccccccccvcccecscececccveescercececees c 
Slide bars, forged to pong ee See tae Ms 7% Dyeqemt, (ae me ney! a per cant , 
Open Hearth or Bessemer. Ditto qnlvan ised eszcscoocrsorscccsseecesseoges per cent anes tiie 
Boller fire-box and flue sheets not less than 3-16 | D scounts (eat toad fois) iny-weided, 4 1 as il Trips Nee nee | CLEVELAND AND DETROIT 
Boller, fire-box and fiue sheets, not less than tto galvanined sein it 38 per cont DURING SUMMER MONTHS. 
Ciroulare and’ sensl-ciroul iscounts on pipe cut to specifi 8 depends Which every person wants, are furnished by Taide ib hbihee bales Uileetn afd. aenle 
PORGET ccnnk inne: toratanaenione on size and waste, ordinarily 5 per cent lower Sc whtheoun. G.P A. Dowel, Stuy 
Smoke "stack, to shape en eRe Ss Pine. “'T. ¥. NEWMAN, G. A., Cleveland, 0. 
OCoOMOtive tank steel..... .....rsessescresseseseessre ses 
List March 9th, 1887. net. RL ay tai 
File Cast Stee Siz "i ~ = DAY & CARTER. , inf ti Bureau 
Square, round, half round and flat bastard, | 2 e 2 hall 4/134) 5 8 |? 8 8 {9 [10 ‘10 | 12 Travelers nformation , 
Lape ONG GeO wo we _ at veal a) we 224 Bank Street, Cleveland, Ohio. 
Paver 3 “inch and over. Price } |20 27 30 r 30 lu eA wlralan 13 lt 77/2 2/3 10 Who also have full line ocean tickets, ete 
Horse and shoe rasp ........ 








re acs acenscese-receonnsieenssediiameatiidetanencemnnaniiiieaianiaalmmaaaiiaiiiaaaaal - 


ae 


Vi Aon ea RE See BT Se a eS CNS TANT NT Lea ST NT a 
re rr romccrenes cee Os manors 































































640 IRON TRAD 





E REVIEW. 








Manufsctarers of and MINING, MILLING, DESULPHURATING AND SMELTING 


APPLIAINCES. 
: —ALSO— 


Engines, Boilers. Pumps, Diamond Rock Drill 
Portable Tramways, Electric Mills, 


Electric Tables and Plates, Etc. 


Estimates for erection of complete reduction 
works furnished. Ores assayed and treated by 
sample or car-load lots. Address 


HARTSFELD P. 8S. F. & M. CO. 
Newport, Ky. 
Experting and Prospectine ot Min- 
ing Properties Contracted. 





xSFELD PORTABLE SWELTiy , 
5 W —-AND MINING co,-— “RAace 
NEWPORT, Y, USA. 
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ELOWELI PATENT WHEEL, 
FOR WHEELBARROWS and OTHER PURPOSES. 





Our SUSPENSION WHEEL is the lightest in the market, and will sustain more in proportien 
to its weight than any other. It is strictly suspension. The weight being sustained by a pull inward 
from the tire, the tension is the same on each and every spoke, or all alike. The strain is put upon 
all the spokes alike, and not on one at a time, as in other wheels. G. W. Howell, Mfr.,Covington.Ky. [7 


THE HENDEY MACHINE CO., 


Torrington, Conn., 
MANUFACTURERS OF 


[ron and Brass Working 
Machinery. 


s@ CATALOGUE SENT ON APPLICATION. “ta 











THE NEW IMPROVED SCREW WRENCH 
IS THE LATEST AND 
BEST WRENCH 


Now in the market. For descriptive circular 
and prices address 


The Sterling Wrench Co., Sterling, 0. 








W. M. SOUTHERN & CoO. 


—DEALERS IN— 


Boiler & Pipe Coverings, 


Mineral Wool, The Chambers-Spence Co.’s Asbestos and Hair 
Felt Coverings, The Ainsworth Plastic Covering, 
Reed’s Celebrated Sectional Wool Felt Govering, Magnesia Sectional 
Covering, 
AND ALL KINDS OF ASBESTOS GOODS. 


No. 42 Merwin Street, 
Telephone No. 1020. 63-3m CLEVELAND, O. 





The McParlan & Nottingham Co. 


MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 


220 West Second St., 
CINCINNATI, OHIO. 32ty 












McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS 


McMplen’s Patent Steam Dericks 


nh nail Also General Hoistina and 
we ann Machinerv, Coal and Ore Buckets. 


WoRsSWwick MFG. co. 


MANUPACTORERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND BRASS GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manuf ers ofp Fhe Worswick Patent Radiators. 


AGENTS FORK IRON PIPE AND BOILER TUBES. 
Corner Water and St. Clair Streets, 42 CLEVELAND, O. 











TELEPHONE 2312 FOREST CITY FILE WORKS. ESTABLISHED 1876 
J. & BE. MOoRES BROS., 
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FILE AND RASP MANUFACTURER 


i Ext ffice & Works:-18 to 24 Center St. 
We make a spectalty of a ia from Extra | O or ie Al, a. ’ 


A Great Offer 


OF VALUABLE BOOKS. 





DELUCE 
Steam Boiler Feeder, 


WITH OR WITHOUT 
WELL PUMP ATTACHED. 





ffer of books was so well received 
re eS 4 Peep hg oy decided to enlarge the list, hence 
== a b ‘ ® a 
===, (| We.Will Give as Premiums 

2 
saa5 WITH THE 
e* 05> I 
2) 
re Bah WESTERN MACHINIST 
=) x 
3 wet 4 A 3 for ONE YEAR, at the remarkably low price of 
Bs S = a yA $1.25, any one of the books named below. The 
ge, al =  * | book delivered free. 
s5 = ey All these books are printed from new plates, in 
>: 
ce Qe large, clear type. on good paper, very hand- 
aS = > somely bound in cloth, black and gold. 12mos. 
§ is : 
== S H Adventures Amone the Andians. Kingston. 
ian Nights Entertainment. 

z s= . Cast lp by the Sea. Baker. 


peunyier of Hee. A. Black. 

cast ne. ® 

Right Voor’ WwW enderings in Ceylon. Baker. 
Erling The Bold, Ballantyne. 

Ethan Brand. Hawthorne. 


lix Holt. Eliot. 
THE SCROLL SAWYER eaihoestien. ona Denis Duval. Mrs. Shelley 


i Thackeray. 
AND Home DEcoRATOR. Franklin's Autibiography. Franklin and Stuber. 


G Pastures and Piccadily. Black. 
Haunted Honse. and the Coming Race. Bulwer. 
A MONTHLY MAGAZINE, Hyperion. Longfellow. 

Ivanhoe. tt. 


Devoted to the Interests of Scron. Sawine and 5 eg _— 
Ornamental Wood-work 


Ladies and Gentlemen’s Etiquette. 
For Home Decoration. 











Last Days of Pompeii. Bulwer. 
Last of the Mohicans Cooper. 
Macleod of Dare. Black. 
Maid of Athens. McCarty. 
ere reewerth,,, Snaeen. 
Full instructions for this beautiful and profit | Millon the Floss. "Elio 
on the Floss. Eliot. 

able work, An elegant Mysterious Island. Verne. 

Oliver Twist. Dickens. 


Large, New, Full Size Working Design Our Mutual Friend. Dickens. 


Poul eng Veale. Peseies, ae of Wake- 
eld, St. Pierre, Johnson, an oldsmith,. 
WITH EAOH NUMBER. Red Eric. Ballantyne. 
Subscription Price Only $1.00 per Year. — = Younes in Ceylon. Baker. 
Romola. iot. 
Send 10 cents for sample copy to Round the World. Kingston. 
Sartor Resartus. Carlyle. 
DAY & CARTER. Publishers, Scottish Chiefs. Porter. 
adows and Sunbeams. Fanny Fern. 
CLEVELAND. 0. handon Bells. Black. 
ketch Book, Irving. 
Spanish Nun, and the Black Dwarf. De Quincey 
and Scott. —_ ny 
Stoddard’s Readings ani Recitations. Stoddard. 
Strange Adventures of a Phaeton. Black, 


Sunrise. Black. 
AMERICAN bade of W gran Poston 
hicker Than Water. Payn. 


FOUNDRY PRACTICE. |e iss 8. yon 


20,00C Leagues Under The Sea. Verne. 

Two On a Tower. ardy. 

Van Nostrand’s Science Series. (18mo, green 
boards. fuely illustrated where the subject 


Loam, Dry Sand and Green oe Ue for Furnaces. Fire-places, and 
Sand Moulding, 


Steam-Boilers. By R. Armstrong, C. E. Sec- 
AND CONTAINING 
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TREATING OF 


ond edition, enlarged 
No. 2. Steam-Boiler Explosions. By ZerahCol- 


urn. 
No. 8. A Treatise on the Compound Engine 
By John Turnbull, Jr. Second edition, revised 
A Practical Treati he | No’s. Fuel. “By C. Williams Siemens, D. C.1L 
o. 9. Fuel. By C. Williams Siemens, D.C. L.; 
ractica reatise upon t 8 to which is appended the Value of Artificial 


Management of Cupolas and Fuel os Compared with Coal. By Jno. Worm- 
the Melting of Iron No. 21. Safety Valves. By Richard H Buel, 


No. 24. A Practical Treatise on the Teeth of 
By Taos. D. West, Wheels. By Prof. 8. W. Robinson. 

No. 27. On Boiler Incrustation and Corrosion 
Practical Iron Moulder and F oundry Neen — , Translated from the 
French of M. Leon Pochet. 
Foreman. Fully Illustrated. No. 34. Foundations. By Prof. Jules Gaudard, 
C. E. Translated from the French. 
ELI ER SP No. 47. Linkages: the Different Forms and Uses 
ne Artiesiases Links, By. P. C. De Rows. p 
Sent by Mail, Postage Paid, on Re- x thomson. With aes by Heh. Pope. - 

0.68. Steam Heating. By rt Briggs, 

be ceipt of Price, $2.50. Send postal note or express order at our risk, 


DAY & CARTER, arises th oes 
Cleveland, Ohio. , 








Cor. Wood and St. Clair Sts., Cleveland, 0. 
(LirHoGRAPH BUILDING.) 60-3t 
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